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REGENERATION IN THE MEGAGAMETOPHYTE OF 
ZAMIA FLORIDANA’ 


Cart D. LARvE 


Apogamy and apospory, in the Bryophyta and the Pteridophyta, have 
been under investigation for a long time and have engaged the attention 
of numerous workers (6). Apospory in mosses has often been found occur- 
ring naturally, and has been induced in numerous species by several work- 
ers. Apparently, apogamy has been reported in only one species of moss, 
Phascum cuspidatum (6). Apospory and apogamy have been reported in a 
number of species of ferns and Jeffrey (4) found evidence of apogamy in 
Botrychium virginianum in the presence of tracheids in the gametophyte. 
In his paper on the gametophyte of Botrychium virginianwm Jeffrey sug- 
gests also that it would be interesting to know whether apogamy occurs in 
the cycads. Indeed, it seems that the studies in the Bryophyta and Pterido- 
phyta lead logically to an investigation of the possibility of inducing apog- 
amy in the Gymnospermae, but, apparently, no one had embarked upon it, 
until, some years since, the writer began to investigate regeneration in the 
megagametophyte of Zamia floridana, Later he discovered that Duchartre 
(1) had described the production of roots on gametophytes of Cycas Thou- 
arsit R.Br. which were without embryos and had lain overlong in the ger- 
mination bed. This observation was made too early for Duchartre to under- 
stand its full significance and until this time it has remained practically 
unnoted by others. 

Methods. Fresh cones of Zamia floridana were secured from Florida 
and the ovules were cultured on nutrient solutions in screw-capped glass 
bottles. The ovules were sterilized for 20 minutes in a 20 per cent solution 
of commercial ‘‘Clorox’’ or of ‘‘Roman Cleanser.’’ They were opened with 
a sterile knife and the gametophytes were lifted out and laid on the sur- 
face of nutrient agar. Early stages of ovule development offered no diffi- 
culty in the removal of the integument but the stony layer of the integu- 
ment of ripe seeds made the removal of the gametophytes very difficult 
They were best treated by removing all the fleshy layer and allowing the 
stony layer to dry until it could be cracked open. The parchment-like nucel- 
lus was then removed and the gametophyte sterilized and cultured. 


1 Paper No. 762 from the Department of Botany, University of Michigan. A por- 
tion of this work was done at the University of Michigan Biological Station. This re- 
search was aided by a grant from the Horace Rackham Research Fund. Thanks are due 
to Professor F. W. Weber of the University of Florida for furnishing ovules of Zamia 
floridana. 
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Gametophytes of various ages were tried, from very early stages to 
those of ripe ovules. Halves of gametophytes, quarters, and smaller pieces 
of various dimensions were put in culture. 

For the greater number of the cultures White’s solution (7) was used, 
commonly with 0.8 to 1 per cent agar-agar, although trials were made 
without agar-agar. In recent trials with young gametophytes the tobacco 
and sunflower media of Hildebrandt, Riker and Duggar (3) were used. 
Some cultures were made without any minerals. 

Sucrose and dextrose were used in culture solutions in concentrations 
ranging from 1 to 10 per cent, but trials were made without any sugar. 

The cultures were kept at ordinary room temperature. Some were ex- 
posed to weak light in the laboratory ; some to north light near a window; 
some were placed in full light in a greenhouse, and some in total darkness. 

Results. Effects of cultural conditions. It cannot be stated that any 
particular nutrient solution, or any method of treatment has been of special 
importance. Gametophytes excised at the fertilization stage, or later, are 
densely packed with starch and it is not surprising that an addition of 
sugar is not needed. There is no evidence that additions of minerals are 
needed either, but an adequate water supply is essential. 

For young gametophytes sugar and minerals may be needed, but so 
little success has been obtained in growing them that no conclusions should 
be drawn. 

The cultures seem indifferent also to the presence or absence of light. 

Growth. Very young gametophytes grew very little and soon per- 
ished. Those transferred to culture about one month before the fertiliza- 
tion stage usually doubled their original size. Those transferred at the fer- 
tilization stage, or later, grew slowly and steadily for a long time. Even- 
tually many of them reached a volume 4 or 5 times that which they proce- 
essed at the time of transfer. Whether the growth was due merely to in- 
creased cell size, to augmented numbers of cells, or to both, has not been 
determined. 

Small pieces of gametophyte usually died very soon, and nothing like a 
continuing tissue culture has been developed. 

Differentiation. Many specimens showed no change in appearance save 
that of increased size. A very few developed chlorophyll in their super- 
ficial layers after long exposure to weak light. Exposure to direct sunlight 
did not stimulate chlorophyll formation in a higher percentage of gameto- 
phytes than north light in the laboratory. Chlorophyll had no apparent 
effect on either growth or regeneration. 

Cork formation. Approximately one half the gametophytes showed ex- 
tensive formation of cork. This appeared first in the form of pustules re- 
sembling intumescences and sometimes proceeded no further. But in most 
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instances the process went on until the gametophyte was covered almost 
completely by loose periderm which turned brown with age. 

Microtome sections of gametophytes show that the periderm is not con- 
fined to the surfaces but that plates of this tissue may be formed in suc- 
cessive layers inward almost to the center of the structures. The process of 
periderm development is very similar to that in the endosperm of Crinum 
as described by Merry (5), but in Crinum periderm is formed only under 
superficial layers of cells. 

Endosperm cells. At the fertilization stage and at all later stages the 
cells of Zamia gametophyte are closely packed with starch grains. After 
long growth in vitro these starch grains have disappeared from the cells 
except those which lie in islands isolated by sheets of periderm. These 
latter cells are as full of starch as they were at the beginning of the culture. 
Otherwise, maintenance in culture produces no obvious change in gameto- 
phytic cells. ' 

Regeneration. Regeneration has been most frequent in endosperms ex- 
cised from ovules at about the fertilization stage. Later stages of gameto- 
phytes up to those from fully ripe ovules have not regenerated at ail. 
Young ovules, approximately two months before fertilization, have yielded 
gametophytes which occasionally have produced buds in the: remarkably 
short time of three months. Ovules excised a month later have formed 
roots and buds within five months. Gametophytes excised at or near the 
fertilization stage have required approximately a year to form roots or 
shoots. 

The percentage of gametophytes which have formed roots, shoots, or 
both, has been very small. An exact count has not been made but probably 
less than one gametophyte in a hundred has shown regeneration. This esti- 
mate considers the gametophytes alive and healthy at the end of a year’s 
growth in culture. 

The regenerated structures appeared at first as a pustular mass on the 
surface of the gametophyte. These arose at random, apparently, on any 
part of the gametophyte except that they were decidedly more common 
in a ring around the pore from which the root of the seedling would 
emerge upon germination. 

Although most outgrowths appeared on the uninjured surface of the 
gametophyte they were seen to arise also on the surfaces of cuts on halves 
of gametophytes. 

Microscopie sections of the early primordia of roots and shoots show 
masses of meristematic cells not yet definitely organized. These are incon- 
spicuous and may have developed on many gametophytes where they were 
not detected. 

With further development, the outgrowths could be identified as roots 
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or shoots. In one example a short axis grew out from the gametophyte and 
then formed a bud above and a root below, thus showing a marked resem- 
blance to a Zamia seedling in miniature. In all others, roots and shoots 
arose separately. 

Thus far, no regenerated roots have continued growth, nor elongated 
more than a few centimeters. None of them has produced any secondary 
roots. Primary roots on Zamia seedlings usually elongate considerably be- 
fore forming secondary roots, and it may be that regenerated roots pos- 
sess this characteristic of the species. 

When the shoot primordia grew out they were seen to be very like 
seedling stems of Zamia, but of much smaller size. Obviously they are 
sporophytes which have been formed from gametophytes. Figure 2 shows 
the best specimen yet produced. 

No regenerated plant has yet been grown beyond the stage shown in 
figure 2. This is probably due to the lack of root connection. Not one has 
lived long enough to form adventitious roots and only the one mentioned 
above has had a root and a shoot produced from the same bud and that 
one died. It is still hoped that others like this one, or with a root and a 
shoot produced alongside, so that a root-shoot axis may be formed, will 
arise and prove capable of growth to eventual maturity. 

There is no possible doubt that these regenerates were formed apog- 
amously from gametophytic tissue. Therefore, it may be assumed that they 
are haploid in chromosome constitution, although this is not necessarily 
true, and the chromosome number has not yet been determined. It is hoped 
that material suitable for chromosome counts will be produced in the 
near future. 

Microscopie examination of the connection between shoots and gameto- 
phytes shows definite continuation of tissues from one structure into the 
other. What is most surprising is to find that the tracheids of the xylem of 
the stem extend deep into the gametophyte, a structure in which no tra- 
cheids have ever been found before. The bundle of tracheids ends blindly 
in the gametophyte. The phloem could not be traced into the gametophyte. 

Discussion. This investigation carries into the Gymnospermae the 
principle, that, in plants showing alternation of generations, one genera- 
tion can be secured (sometimes) by regeneration from the alternate genera- 
tion. This principle has long been established in the Bryophyta and the 
Pteridophyta, but apparently it rarely has been suggested that it might 
apply to the Gymnospermee as well. In the Bryophyta, except in one spe- 
cies, regeneration only of the gametophyte from the sporophyte has been 
obtained ; exactly the reverse of the condition of Zamia. In the Pteridophyta, 
regeneration both of gametophyte from sporophyte, and sporophyte from 
gametophyte has been observed, either occurring naturally or under ex- 
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perimental conditions (6). Presumably, it is not to be hoped that in Zamia, 
the gametophyte can be regenerated by the sporophyte and it is rather 
startling that the undifferentiated gametophyte can form, by a process of 
regeneration, so complex a structure as the sporophyte of a seed plant. Of 
course, until the haploid constitution is proved for these regenerated struc- 
tures, the possibility remains that some process of diploidization has taken 
place, and with that, the formation of all the controls which lead to de- 
velopment of a normal sperophyte from a fertilized egg. 

Once the gametophyte ‘as given rise to the root and shoot primordia it 
may not be considered surprising that these structures are able to act as 
sources of organization in the gametophyte itself. In the Bryophyta re- 
generation leads to the simpler of the generations, the gametophyte, and 
one would searcely expect the gametophyte to induce any change in the 
sporophyte. 

In fern gametophytes which have formed sporophytes apogamously 
tracheids have been found; a correlation first observed by Farlow (2). 
The formation of the tracheids may be attributed to some influence of the 
apogamous sporophytes which have a closer connection to the gametophyte 
than normal sporophytes, developed from fertilized eggs in the archegonia. 
Tracheids have been found in some aposporous gametophytes, and in these 
too, there is a direct connection with the parent sporophyte. The presence 


in aposporous gametophytes of other structures normally sporophytie (sto- 


mata and sporangia) may also be due to influences of the sporophytes from 
which they grew. 

The development of tracheids in the gametophyte itself resembles the 
extension of vascular strands in a mass of callus with an adventitious bud 
on its surface. However, in the callus, there may be question as to whether 
the stimulus to differentiation came from the bud or from the normal vas- 
cular strands in the stem which has produced the callus. In the Zamia 
gametophyte there was no antecedent stem structure to serve as a source of 
the stimulus and therefore it appears that the stimulus, or organizer, 
whatever its nature may be, came from the bud. Or it may be that condi- 
tions which led the gametophyte to form a bud were themselves the stimu- 
lus to tracheid formation deeper in its tissues. It is truly remarkable that 
an undifferentiated tissue, given a considerable amount of time, freedom 
from decay by bacteria and other fungi, an abundant supply of food and 
water, and totally removed from any contact with its mother plant, should 
be able to develop such diverse structures as phellogen, root and stem meri- 
stems, and tracheids. The structures concerned cannot be atavistie since 
we are dealing with a gametophyte, and no gametophyte has ever been 
found which bore true roots and leaves. Whence comes the pattern of dif- 
ferentiation ? 
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SUMMARY 


1. Gametophytes of Zamia floridana were removed from ovules of vari- 
ous stages of development and maintained as cultures, usually on agar. 

2. Little growth was obtained from stages earlier than that of fer- 
tilization. 

3. Gametophytes beyond the fertilization stage increased their volume 
five-fold. 

4. The cultured gametophytes seemed relatively indifferent to concen- 
trations of minerals and sugar, and even to presence, or absence, of min- 
erals, sugar, and light. A supply of water and freedom from contaminat- 
ing organisms were essential. 

5. Cork development was very extensive on many gametophytes. 

6. Regeneration occurred, but in less than one per cent of the cultures. 

7. Roots were produced but these did not continue growth, nor pro- 
duce secondary roots. 

8. Buds were formed which produced leaves strongly resembling minia- 
tures of normal seedling leaves. 

9. Bundles of tracheids extended from the buds into the gametophyte, 
where they ended blindly. Apparently the buds stimulated the transforma- 
tion of gametophytie cells into tracheids. 

10. This study extends to the Gymnospermae the principle that, in 


plants possessing an alternation of generations, one generation may be de- 
rived from the other by regeneration. 


DEPARTMENT OF BOTANY, UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 


Literature Cited 


. Duchartre, M. P. 1888. Note sur l’enracinement de 1’albumen d’un Cycas. Bull. Soe. 
Bot. Fr. 35: 243-251. 

2. Farlow, W. G. 1874. An asexual growth from the prothallus of Pteris cretica, Quart. 
Jour. Mier. Sci. 14: 266-272. 

3. Hildebrandt, A. C., Riker, A. J. & Duggar, B. M. 1946. The influence of the composi- 
tion of the medium on growth in vitro of excised tobacco and sunflower tissue 
cultures. Am, Jour. Bot. 33: 591-597. 

. Jeffrey, E. C. 1896. The gametophyte of Botrychium virginianum. Univ. Toronto Bot. 
Stud. Biol. Series 1: 1-32. 

5. Merry, J. 1936. Formation of periderm in the endosperm of Crinum asiaticum. Pap. 
Mich. Acad. 32: 159-164. 

j. Steil, W. N. 1939. Apogamy, apospory and parthenogenesis in the pteridophytes. Bot. 
Rev. 5: 433-453. 

. White, P. R. 1934. Potentially unlimited growth of excised tomato root tips in a liquid 
medium. Plant Physiol. 9: 585-600. 





BULLETIN OF THE TORREY BOTANICAL CLUB 


VoL. 75, No. 6, pp. 604-632 DECEMBER, 1948 


THE BLACK ASPERGILLI IN RELATION TO CELLULOSIC 
SUBSTRATA' 


W. LAWRENCE Wuire,? R. G. H. Siu. anp Etwyn T. REESE* 


INTRODUCTION 


The most recent revision (Thom & Raper 1945) of the genus Aspergillus 
presents the following scheme of classification of the forms having enough 
dark coloring matter to be popularly referred to as the black group. 


Aspergillus niger series Aspergillus carbonarius series 
A. foetidus Thom & Raper A. atropurpureus Zimm. 
A. awamori Nak. A. fumaricus Wehm. 
A. miyakoensis Nak., Simo, & Watan. A. Fonsecaeus Thom & Raper 
A. niger v. Tiegh. A. carbonarius (Bain.) Thom 
A. niger mut. cinnamomeus (Schiem.) Aspergillus luchuensis series 
Thom & Raper A. luchuensis Inui 
A. niger mut. Schiemannii (Thom) A. japonicus Saito 
Thom & Raper A. violaceo-fuscus Gasp. 
A. Phoenicis (Corda) Thom & Currie 
A. puiverulentus (McAlp.) Thom & 

Currie 

Many hundreds of papers have been written on the nutrition and bio- 
chemical activity of these forms, which commonly are designated loosely as 
** Aspergillus niger.’’ However, no detailed consideration has been given 
to the question of their ability to hydrolyze cellulose and utilize the prod- 
ucts as carbon sources, and no mention at all has been made of the be- 
havior of the individual species in this connection. Those papers which 
have touched upon the subject have come mostly from the textile industry, 
and the references have been incidental to the main theme. This, together 
with the non-exacting use of the name ‘‘A. niger’’ to cover the whole range 
of morphological and physological forms found in the black group has re- 
sulted in an accumulation of brief, widely scattered, inconclusive, and con- 

1 Presented in preliminary form at the A.A.A.S. Meeting in Chicago, December 
1947; abstract in Am. Journ. Bot. 34: 596 (D 1947). 

2 At U. S. Army Quartermaster Corps Biological Laboratories during the progress 
of this work; present address Biological Laboratories, Harvard University. 

3 Army Quartermaster Corps Biological Laboratories. 

The authors are indebted to Miss Mary H. Downing of the Q.M. Biol. Lab. for car- 
rying out much of the experimental work; to Mr. William Bridge Cooke formerly of the 
same laboratory and now at Washington State College for a preliminary sorting out of 
cultures; to Dr. Kenneth B. Raper of the Northern Regional Research Laboratory for 
supplying authentically identified cultures; to Drs. H. D. Barker and Paul B. Marsh of 
the Division of Cotton and other Fiber Crops and Diseases, U.S.D.A. for reading the 


manuscript; and to the Photographic Department of the Philadelphia Quartermaster 
Depot for taking the photographs. 
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tradictory statements concerning the relationship of ‘‘A. niger’’ to cellu- 
losic substrata. 

During the period of 1940 to 1945 there was widespread use of strains 
of the A. niger group by both government and commercial laboratories in 
this country, and to a lesser extent those of. the British Empire, as a test 
organism for the assessment of mold-proofness in a great variety of manu- 
factured products, especially those intended for military use in the tropics. 
For testing cotton fabrics they were used alone or supplemental to such 
universally employed and strongly cellulolytic species of fungi as Chae- 
tomium globusum Kunze and Myrothecium verrucaria (Alb. & Schw.) 
Ditm. ex Fr. (= Metarrhizium glutinosum Pope). For the testing of plas- 
ties, leather, paper, paint, glue, etc., and the many combinations of such 
component materials that go into the makeup of completed items like 
coated fabrics, radio sets, electrical apparatus, optical equipment, and 
packaging materials they were used alone or perhaps more often in com- 
bination with other molds. 


There was a general feeling on the part of those charged with the re- 
sponsibilities of procurement testing, and of those engaged in the develop- 


ment of test methods, that ‘‘A. niger’’ was one of the organisms that should 
be employed. The reasons for its selection were the frequency with which 
such forms were isolated from a wide range of decomposing materials and 
their presumably high relative tolerance to fungus-inhibiting chemicals. 
The fact of strain differences was well known, but there was no data at 
hand to indicate a choice of one strain as superior to another for the par- 
ticular type of material to be tested. This was a subject for debate and dis- 
cussion at many conferences, and pertinent notes have appeared in numer- 
ous mimeographed military and commercial reports. But because of the 
limited investigations that couid be carried out during wartime on: the na- 
ture and activities of the organisms themselves, there are still almost no 
data on the relative adaptability of strains to testing procedures. 

Certain groups of workers selected the culture designated as TC 215- 
4247 for the sake of standardization, and others followed suit. This strain 
was the basis of a well known long series of nutritional studies by Dr. R. 
A. Steinberg begun in 1918 and continued to the present time. The selec- 
tion was not made on the basis of any demonstrated superiority of this 
strain over others. Rather, the reasoning was to the effect that in the ab- 
sence of any information on strain adaptation for the specific purpose, it 
was desirable to choose a strain having a long pure-culture history and 
whose cultural stability and nutritive requirements were well established. 
The strain, TG 215-4247, represents Aspergillus niger v. Tiegh. sensu 
strictu. 

For the most part, those not employing TC 215-4247 used Australian 
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Mycological Panel serial number 26. This was isolated at Sydney about 
1943 from a wireless set stored there in a test chamber and was recom- 
mended by the Australian workers for inclusion in a ‘‘mold mixture for 
the testing of electrical equipment, paper, etc.’’ Thus far it appears not to 
have been identified any more precisely than as a member of the A. niger 
group. 

A fundamental consideration in the wartime discussions and reports 
(mostly unpublished) concerning the use of ‘‘A. niger’’ in testing pro- 
cedures had to do with the question of whether or not it was capable of 
degrading cellulose. In the practical selection of test organisms for leather 
products, paint, and the like, this question is, of course, irrelevant. But 
with cellulose in some form being an ingredient of so many items, the 
question would appear to be a basic one in the selection of test strains 
either for cotton fabrics or for broad general use. 

The purpose of this paper is to resolve the question of cellulose decom- 
position by the black Aspergilli; to determine whether positiveness and 
negativeness of cellulolytic activity, if both are found to exist, correlate 
with the current taxonomy of the group; to present a summary of studies 
on their behavior toward cellulosic fabrics and similar materials in the 
field ; and to offer suggestions which may be of eventual value in the selec- 
tion of strains for use in the testing of mold-proofness of cotton fabrics 
and other cellulosic materials. 


LITERATURE REVIEW 
The pertinent literature may be broken down to three convenient and 
more or less distinet categories: (1) decomposition of cellulose, (2) field 
and storage damage to fabrics, and (3) use in assessment testing. 
Decomposition of Cellulose. The controversy concerning cellulolytic 
action of ‘‘A. niger’’ is not of recent origin. Van Iterson (1903) noted that 
the ‘‘quantity or nature’’ of the cellulolytic enzyme secreted by the various 
species of molds varied considerably as evidenced by great differences in 
destructive power. As a result of growth on paper dises and dissolution of 
cellulose in paper pulp cultures, he grouped twenty species as powerful, 
moderately strong, weak and negative. Among the weak was ‘‘A. niger.’’ 
Seales (1915) reported it capable of utilizing the reprecipitated cellulose 
of filter paper, as indicated by a zone of clearing. Gerry (1923), in an in- 
vestigation of the effects of hyphomycetous molds on wood designated for 
exacting purposes in World War I, found that in long pure-culture tests 
on wood blocks the hyphae grew in the cell cavities and passed from cell to 
cell through natural openings, not penetrating the lignified cellulose of the 
cell walls. There was little or no damage beyond the production of a surface 
discoloration. The implication was that the organism did not break down 
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lignified cellulose. Paine (1927), working in Iowa, tested an isolate from 
local soi! by attempting to grow it on cotton batting, absorbent cotton, 
and filter paper when these were partially immersed in a mineral salts 
solution. The results were negative. About the same time Thaysen and 
Bunker (1927), briefly reviewing the earlier literature, confined them- 
selves to the conservative conclusion that ‘‘A niger’’ was ‘‘frequently en- 
countered wherever cellulose decays.’’ Galloway (1930), in a general 
treatment of the fungi that were found troublesome to the British cotton 
industry, tested one strain for cellulolytie activity, and rated it as ‘‘mod- 
erate’’ on the basis of the amount of visible growth produced on filter 
paper on a mineral salts agar. This was considered an indication, though 
not an infallible criterion of the ability of the organism to tender cloth by 
decomposing the cellulose. In a pure culture test on cotton yarn, ‘‘A. niger’’ 
was stated to have brought about a decline in tensile strength, while A. 
Sydowi and Rhizopus migricans gave negative results. Norman (1930) 
worked with several organisms, including ‘‘A niger,’’ in relation to the 
decomposition of straw and referred to the lot categorically as cellulose de- 
stroyers, but seemingly did not prove actual cellulolytic action for any of 
them. Klemme et al. (1945) tested the activity of a considerable number 
of isolates of various Fungi Imperfecti on cotton duck in. the presence of 
a mineral salts solution and recorded results in breaking strength ranging 
‘from 97 per cent for one strain of Metarrhizium glutinosum to no loss 
for Aspergillus niger.’’ The strain of A. niger used was the TC 215-4247 
previously discussed. Marsh et al. (1945) made reference to copper toler- 
ance of A. niger, presumably based largely on tests of TC 215-4247, and 
noted that several isolates which they had used in experiments. had failed 
to decompose cellulose. 

The foregoing records add up to four positive, four negative, and two 
implying positivity for cellulolytic activity. 

Early in the program of our own laboratory a system was set up for 
the routine testing for cellulolytic activity of molds which were being iso- 
lated from fabrics, ete. exposed in the tropics. Thirty-one strains of black 
Aspergilli were included in these tests (White, Darby et al. 1948). A de- 
cline in the strength of strips of grey cotton duck or of a more highly puri- 
fied bleached sheeting in the presence of the mineral salts medium‘ recom- 
mended by Greathouse, Klemme, and Barker (1942) was taken as a measure- 
of cellulolytie activity. Some strains were tested on both kinds of cloth 
and by several minor variations in the basic method, using, however, the 
same mineral salts formula throughout. All strains except two, JQMD 745 
and PQMD 23b, gave clearly negative results, and these two strains, under 
ger Composition in grams per liter: K,.HPO,, 1.3940; MgSO,-7H,0, 0.7395; NH,NO,, 


1.0006; CaCo,, 0.005; NaCl, 0.005; Fe,(SO,),°7H,O, 0.001; MnSO,, 0.001; initial pH 
6.8. 
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the conditions of the tests, proved to be active only on the duck. After the 
discovery of their cellulolytic activity they were examined more thoroughly 


and found to be members of the A. luchuensis series. They were recorded 
in the previous paper as A. luchwensis Inui. Another strain (PQMD 124g) 
recorded as A. japonicus failed to break down bleached cotton sheeting and 
was not tested on grey duck. The remaining 28 isolates, including Aus- 
tralia 26 to which reference was made on a previous page, were clearly 
all inactive. They were identified only as members of the A. niger group 
as that group was treated by Thom and Raper (1945) ; none of them were 
members of the A. luchuwensis series. In another experiment carried out in 
this laboratory in a study of methods (Reese 1947), negative results were 
obtained when JQMD 745 (under the name A. niger) was incubated in a 
ground filter paper—mineral salts solution in shaker flasks. The method 
proved highly conducive to cellulolytie action of known cellulose destroyers 
which were run in parallel series. Siu (1947), on the basis of unpublished 
work to be reported in detail in the present paper, made brief reference to 
yeast extract as a requirement for cellulolytic activity of culture JQMD 
745 (also referring to it as A. niger). 

Field and Storage Damage to Fabrics. Dorée (1923) reported isola- 
tion of ‘‘A. niger’? from hemp in the Philippines, the material showing a 
large percentage of brittle and discolored fibers. In inoculation tests it 
proved to be damaging to the poorer grades of hemp but scarcely so to 
Grade A material. The explanation was that its nourishment was mainly 
from the starch content of the pulp remaining in the low grade material. 
Armstead and Harland (1923), found the organism mainly responsible 
for mold in loin cloths manufactured in England and transported to India 
to be ‘‘an Aspergillus of the niger group.’’ The illustrations make it clear 
that they were working with a strain or strains other than of the luchuensis 
series. No reference was made to any actual deteriorative action against the 
cellulose, but emphasis is laid on its ability to cause objectionable growth 
and staining and to attack unsized weft threads even though the warp siz- 
ing contained a ‘‘full quota of antiseptic.’’ Bright, Morris, and Summers 
(1924), in a generalized account of mold problems in the British cotton in- 
dustry, stressed the importance of Penicillium, Mucor, and Aspergillus, 
especially ‘‘A. niger,’’ but indicated that while most common they were less 
apt to tender. It was stated, however, that as of that date there was little 
or nothing known of ability of such forms to tender, i.e., actually decompose, 
the cellulose of the fibers. Reiners (1924) stated that at low moisture con- 
tent the molds most apt to develop were species of Aspergillus, of which ‘‘A. 
niger,’’ was one of the first to appear. He noted that molds were least troub- 
lesome in unsized fabries and emphasized control through use of antiseptics 
in sizing. Bright (1926) in a study of staining and swelling techniques to 
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be used as criteria of types of damage to cotton fibers, attempted to produce 
fungal damage experimentally by inoculating with spores sterilized fibers 
moistened with distilled water. ‘‘A. niger’’ was one of two fungi employed. 
Fibers inoculated with the organism were said to be degraded on the basis 
of the Congo red test, while they doubtfully passed the swelling test as un- 
damaged. In contrast, the second fungus, not named but said to be a strong 
cellulose destroyer, did obvious damage with either test as a criterion. The 
reader is left somewhat puzzled as to whether the Aspergillus did or did 
not damage the fibers. Galloway (1930) noted that ‘‘A. niger’’ was one of 
the most commonly encountered molds in the whole make-up process from 
the boll in the field to shipping of the finished fabric where it grew in the 
starchy sizing material, vigorously producing acids and causing objection- 
able staining. Galloway (1931) used ‘‘A. niger’’ as one of several test or- 
ganisms with which he was able to experimentally produce ‘‘diamond spot’’ 
in eotton cloth. 

Use in Assessment Testing. Black Aspergilli have been employed in 
the assessment testing of fabrics by a number of methods with and without 
an accessory carbon source. No attempt will be made to evaluate these 
methods, but some are mentioned as a matter of interest. Marsh et al. 
(1944) made successful use of strain TC 215-4247 for the assessment of 
fungus resistance of cotton fabrics by a method employing a small amount 
of accessory carbon in the mineral solution. He noted that the organism 
was ‘‘not a true cellulose destroyer’’ and that it was highly copper-tolerant. 
Spores planted on strips of fabric treated with copper tallate or copper 
oleate produced bleached zones in which the copper had been solubilized by 
the fungus. In the same year, Bertolet (1944) stressed the need for testing 
fabrics for resistance ‘‘not only to cellulose decomposing organisms but also 
to superficial organisms such as Aspergillus niger. ...’’ A paper prepared 
by an AATCC Subcommittee on Mildew Proofing (1945) indicated methods 
for the use of TC 215-4247 in cotton fabric assessment testing by the addi- 
tion of a small amount of other carbon sources to the mineral salts medium 
so that the organism is not dependent upon the cellulose of the fabric for 
its earbon nutrition. Bayley and Weatherburn (1945), referring to strain 
TC 215-4247 as a surface grower, found it considerably more tolerant to 
copper naphthenate than the well known cellulose destroyers Chaetomium 
globosum, USDA 1042.4, or Myrothecium verrucaria (= Metarrhizium glu- 
tinosum), USDA 1334.2 on the basis of visual growth on copper-naphthe- 
nate-impregnated bleached and purified cotton sheeting incubated on a 
mineral salts agar. The A. niger was said to have produced a heavy growth, 
equally good at all concentrations of copper tried, i.e., 0.005 to 0.8 per cent 
metallic copper on the weight of the fabric, whereas the other organisms 
were nearly or completely inhibited at the higher concentrations. The source 
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of carbon necessary for the reported heavy growth must stand as something 
of mystery. Scribner & Abrams (1946) found ‘‘ A. niger’’ to appear to some 
extent on kraft paper and its associated cementing and strengthening 
materials exposed in a ‘‘tropical’’ test chamber in Washington, D. C., and 
used strain TC 215-4247 for pure culture tests of such materials by growing 
the organism on a mineral salts agar containing 30 grams of sucrose and 
incubating the paper or other material on the already formed mycelial mat. 

Incidental mention may be made at this point of a few of the more re- 
cent papers in which reference is made to ‘‘A. niger’’ for the testing of 
mold-proofness of materials of composition primarily other than natural 
cellulose (Appling & MeCoy 1945). Olson & Macy (1945) employed a 
strain in experiments in the control of surface growth on butter wrapped in 
sodium- and calcium-propionate-impregnated parchment; Titus (1945) 
made reference to its use for testing by the General Electric Company of 
plastics and cellulosic materials of electric apparatus; Brown (1946) used 
it for plastics; Kanagy et al. (1946) noted it as one of the principal forms 
developing on leather under various test conditions; and Lavers & Illman 
(1946) used it in a mold mixture for testing packaging material including 
those of cellulose and its derivatives. 

In so far as can be determined, none of the strains employed in the pub- 
lished accounts of the assessment testing of materials, of whatever nature, 
have been members of the A. luchuensis series. Probably all of them repre- 
sented A. niger in the narrow sense. 


EXPERIMENTS 


Experiment 1. Activity of Strains of the Aspergillus luchuensis Series 
on Grey Cotton Duck (figs. 1-3). Before the series of assays reported by 
White, Darby et al. (1948), culture JQMD 745 had been found capable of 
decomposing cellulose when tested on grey cotton duck by Dr. G. W. Martin 
at the Biological Laboratories of the Jeffersonville (Indiana) Quartermaster 
Depot, where the strain had been isolated. Following confirmation of this in 
our own laboratory, together with similar results with our own PQMD 
23b, it was thought desirable to determine whether or not cellulolytie abil- 
ity was a characteristic of certain series or species of the black Aspergilli as 
this group had been treated taxonomically by Thom and Raper. 

Of the several thousand cultures in our collection (excluding a set from 
Panama which has not yet been examined critically by the present writers), 
mostly isolated from military materials from the warmer parts of the world, 
a total of approximately eighty numbers had been carried in stock as mem- 
bers of the A. niger group. A thorough examination of these revealed ten 


as belonging to the A. luchuensis series and having morphological charac- 
ters extremély close to those of JQMD 745 and PQMD 23b. ‘When grown 
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on potato dextrose agar in parallel series they exhibit minor differences in 
their gross aspect, as well as in microscopic characters, but are remarkably 
uniform in color of the fruiting surface, being almost precisely ‘‘bone 
brown’’ of Ridgway (1912). Such factors as age, temperature, and varia- 
tions in substrata have no perceptible effect on color; and of the isolates of 
the A. niger group from military equipment which have thus far accumu- 
lated in our culture collection, the cellulolytic strains may easily be segre- 
gated from the non-cellulolytic ones by the color exhibited by the stock 
cultures, the cellulolytic ones being ‘‘bone brown,’’ the non-cellulolytic 
strains in darker shades—more nearly black. 

Seven of the ‘‘bone brown’’ cultures were selected for the following 
eellulolytie tests. In addition to these, culture TC 215-4247 was included 
because of its wide use in assessment and procurement testing. Three addi- 
tional cultures identified only as members of the A. niger group (but not 
members of the A. luchwensis series) were selected at random for compari- 
son. Chaetomium globosum, USDA 1042.4 was ineluded for comparison 
because it has come to be recognized as a standard test strain and its strong 
cellulolytie activity is familiar to all who are interested in the microbiologi- 
eal decomposition of cellulose, 

Test cloth was prepared by cutting twelve-ounce grey cotton duck into 
warp-wise strips 1} inches wide, further raveling to exactly 1 inch, then 
clipping to six-inch lengths. Such strips were then inserted 1 each in 20 x 
200 mm. Pyrex test tubes of 75 ml. capacity each containing 25 ml. of 
Greathouse’s formula A (see footnote 5) mineral salts solution. The tubes 
were then plugged with cotton and autoclaved at 15 lbs. pressure for 20 
minutes. After cooling, 2 ml. of a spore suspension was distributed evenly 
over the upper (unsubmerged) half of the strip. The inoculum was pre- 
pared by growing the organisms on. potato dextrose agar slants (2% dex- 
trose) in 17 x 150 ml. test tubes under room conditions for 9 days (30 days 
for Chaetomium globosum). Approximately 20 ml. sterile distilled water 
was added to each tube, the spores loosened and brought into suspension 
by teasing with a pipette and made up to a volume of 32 ml. in a flask. This 
gave a fairly strong suspension. It has been shown by Greathouse et al. 
(1942) that within broad limits the concentration of spores makes but little 
difference except perhaps during the very early period of incubation. 
The tubes were then incubated in a room under conditions approximating 
85° F and 80% relative humidity. At harvest the strips were removed, 
washed in 95% ethanol, then tap water, dried under room conditions, sub- 
jected to standard conditioning of 24 hours at 75° F and 65% relative 
humidity, and broken on the motor driven Seott tester with a three inch 
space between the jaws. 


The results are presented in figures 1-3. The growth patterns and rela- 
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Figure 1 


Growth of black Aspergilli on strips of grey cotton duck in test tubes. Each tube 
is representative of 5 replicates. Horizontal rows: top, 7 day harvest; middle, 14 day 
harvest; lower, 21 day harvest. Vertical rows: A, uninoculated controls; B, Chaetomium 
globosum, USDA 1042.2; C-J, members of the A. luchuensis series: C, PQMD 21e; 
D, PQMD, 23b; E, PQMD 70c; F, PQMD 102d; G, PQMD 155e; H, JQMD 190; I, 
JQMD 228; J, JQMD 745; K-N, A. niger group other than A. /uchuensis series: K, 
TC 215-4247, A niger sensu strictu; L, PQMD 38b; M, PQMD 154a; N, PQMD 198b. 
< slightly less than 4. 
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tive amounts of growth are indicated in the plates. The decline in tensile 
strength is indicated in figure 3 where the bars represent pounds strength 
retained on the basis of an average of 5 replicates. 

As indicated in figure 3 all of the eight strains of the A. luchuensis series 
proved to be cellulolytic. The so-called official strain, TC 215-4247, i.e., A. 
niger in the narrow sense, and three strains identified only as being in the 
A. niger group exhibited no action. All strains of the A. luchuensis series 
were weak in comparison with the powerful cellulose destroyer, Chaetomium 


Fic. 2. Black Aspergilli on strips of grey cotton duck in test tubes. From same experi- 
ment as shown in figure 1 at end of 14-day ineubation period. Showing uniformity of growth 
obtained for replicates and contrast between PQMD 102d, representing the A. luchuensis series 
and TC 215-4247 representing A. niger sensu strictu. A. control; B, PQMD, 102d, fruiting 
80 heavily as to almost obscure the fabric; C, TC 215-4247, showing little evidence of growth 
except for the presence of a few heads at the extreme tops of the strips. x approx. §. 


globosum. The growth (fig. 1) of the various luchuensis strains, consisting 
visually of fruiting structures with little evidence of vegetative mycelium, 
varied somewhat in pattern among the various strains, but was in general 


heavy, evenly distributed, and reached approximately its maximum develop- 
ment in seven days or a little more. In strains other than of the A. 
luchuensis series growth was extremely meagre, being evidenced only by a 
few scattered fruit bodies mostly at the upper end of the cloth strip. In gen- 
eral the amount of visual growth was roughly correlated with the effect of 


the various strains on the tensile strength of the fabric. No pigmentation 
was produced by any of the strains. The point of greatest cellulolytie activ- 
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ity on the strips of fabric, as indicated by the points of breakage of the 
strips on the Seott tester, was very slightly above the water line for Chae- 
tomium globosum and the stronger strains of the luchwensis series, i.e., 
102d to JQMD 745; for the weaker strains the breaks occurred somewhat 
at random above the water line; and for the controls and the remaining 
non-active strains of the niger group they were completely at random. 

Experiment 2. Activity of Strains of Miscellaneous Species of Black 
Aspergilli from Northern Regional Research Laboratory on Grey Cot- 
ton Duck (figs. 4-5). Up to this point, including this paper and the pre- 
ceding one (White, Darby, et al.), a total of 39 strains of the black group 
were tested. Eight were identified as members of the A. luchuensis series. All 
proved to be cellulolytic. Thirty-one were determined to be non-members 
of the luchuensis series. All of these were non-cellulolytic. Of the 31 it may 
be assumed that the majority were A. niger sensu stricto. It is possible that 
other species of the black group were represented. 

However, in order to be sure that the assays covered a wide range of 
forms, isolates of several additional known species were obtained from Dr. 
Raper for further tests. 

The entire procedure in this experiment was the same as for the preced- 
ing one, except that the previously employed 7-, 14-, and 21-day incubation 
priods are changed to 14, 21 and 28 days. The USDA strain of Chaetomium 
globosum was again included for comparison and PQMD 102d was re- 
peated for the same reason. The results are presented in figures 4 and 5. 

The results presented in figures 4 and 5 indicate cellulolytie activity for 
only three of the NRRL cultures, viz: A. japonicus, NRRL 358 and NRRL 
359 and, for A. niger mut. Schiemanni, NRRL 361. NRRL 359 was sub- 
stantially equivalent to the strongest of the PQMD strains of the A. luchu- 
ensis series in the decline caused in tensile strength and in amount of growth 
produced, while 358 was weak in both respects. All members of the remain- 
ing 8 taxonomic categories failed to affect the strength of the fabric or to 
make appreciable growth, and it is noteworthy that this was true of the 
numbers determined as A. luchwensis and A. violaceo-fuscus. 

The mutant Schiemanni produced an amount of growth and a decline 
in tensile strength of the fabric equivalent to the stronger strains of the 


A. luchuensis series. This is ort of line and poses an interesting question 


as to the origin of the so-termed ‘‘mutant.’’ It is a pale ochraceous form 
having little superficial resemblance to the general run of the A. niger 
group. If it mutated from a member of the A. niger series it must have, in 
addition to the loss of spore color and markings, acquired the property of 
being able to split cellulose; if it arose from members of the A. luchuensis 
series it acquired primary sterigmata. 

Also worthy of comment is the fact that the NRRL cultures of A. japoni- 
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cus after having been in pure culture for a great many years, presumably 
on Czapek’s medium with sucrose as the carbon source, conformed upon 
their first transfer to a cellulosic substratum with the pattern of behavior 
of our own more recent isolates. Mutant Schiemanni had been in pure cul- 
ture on similar sugar media since 1912. What its original cellulolytic 
strength might have been, is of course not known. Such instances do, how- 
ever, tend to counter the feeling on the part of some workers that mainte- 
nance of stock cultures on sugar media will cause them to loose their cellulo- 
lytie properties. 


Fic. 4. Strips of grey cotton duck in test tubes after having been inoculated with strains 
of miscellaneous species of the A. niger group and incubated for 28 days at 85° C. A, uninoeu- 
lated control; B, A. niger mut. Schiemanni, NRRL, 361; C, A. Phoenicis, NRRL 1956; D, 
A. Fonsecaeus, NRRL 67; E, A. carbonarius, NRRL 369; F, A. luchuensis, NRRL 356; G, 
A. japonicus, NRRL358; H, A. japonicus, NRRL 359. x 2. 


Experiment 3. Effect of Yeast Extract on Cellulolytic Action of 
Aspergillus luchuensis Series, JQMD 745, on Bleached Cotton Duck. 
(table 1). Since, under the conditions of the cellulolytic tests (White, 
Darby et al.) to which brief reference was made on previous pages, the 


strains which were of other than the A. /uchwensis series were inactive on 
both grey duck and bleached sheeting, and since the two luchuensis strains 
(PQMD 23b, and JQMD 745) were active on grey duck but not on bleached 
sheeting, the question arose as to whether the differential ability of these 
forms to attack grey duck and not bleached sheeting was due to a chemical 
alteration of the latter fabric by the sodium hydroxide and sodium hypo- 
chlorite bleach or to a removal of necessary growth factors. 
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The following experiment was conducted to investigate this point. Strips 
of hypochlorite-bleached and unbleached cotton duck ravelled to 3x1 
inches, were placed 1 each in 15 x 150 mm. Pyrex test tubes. Each tube con- 
tained 8 ml. of the medium indicated below,’ which was considerably modi- 
fied from Fries’ medium no. 3 (Fries 1938), with or without the addition 
of 0.1 per cent Difco yeast extract. The procedure from there on was simi- 
lar to that of experiments 1 and 2. The decline in tensile strength was 
taken as an index of mycological action, as presented in table 1. 


TABLE 1. Effect of yeast extract on activity of JQMD 745 of the A. luchuensis 
series on cotton duck. 





% loss in 


Tensile strength jabato 


Yeast ex- No. of : 
in Ibs. 


Cloth tract in repli- strength 
medium cations - — 
0 days 9 days 15 days 9days 15 days 


Grey Absent 16 156 101 79 35 49 
duck Present 16 158 96 71 39 55 


Bleached Absent 16 122 106 102 13 16 
duck Present 16 124 82 66 34 47 


The data in table 1 clearly show a stimulating action of yeast extract on 
the cellulolytie activity of JQMD 745. When grey duck was used the in- 
erease in cellulolytie activity was slight. However, while the organism was 
able to degrade bleached duck only slightly in the absence of yeast extract, 
the addition of yeast extract increased the rate of degradation to that of 
grey duck. This indicates that the failure of JQMD 745 to degrade bleached 
cotton fabrie is not due to a chemical modification of the cellulosic sub- 

rains strate into a resistant derivative, but to the removal of necessary supple- 

neer mentary ‘‘nutrilites’’ found in grey duck. 

A < Pertinent to the above, it may be pointed out that many workers have 
established that certain or perhaps most strains of the A. niger group do 
not require vitamins and similar organic growth factors for normal de- 
velopment. This apparently is true of TC 215-4247. 

Experiment 4. Growth on Filter Paper of the Strains used in Experi- 
ment I (fig. 6). Discs of Whatman’s No. 2 filter paper 7 cm. in diameter 
(previously sterilized in a hot-air oven at 170° C for 2 hours) were placed 
1 each in standard 9 em. petri dishes each containing 35 ec. of Greathouse 
formula A mineral salts (as used in exp. 2 & 3) in 2% Bacto agar and in- 
oculated with the same series of organisms as that used in experiment 1. 


5 Composition per liter: NH,NO,, 3.0 gm.; KH,PO,, 1.0 gm.; MgSO,-7H,0O, 0.5 
gm.; NaCl, 0.1 gm.; CaCl,, 0.1 gm.; CuSO,-H,O, 0.25 mgm.; Fe,(SO,),* H,O, 0.544 
mgm.; MnSO,, 0.055 mgm.; ZnSO,- 7H,O, 4.97 mgm.; (NH,),[P(MO,0,,),], 0.02 mgm.; 
H,BO,, 0.057 mgm. 
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For inoculum each organism was grown for about 24 hours on potato dex- 
trose agar (5 gm. dextrose per |.) and a bit of the agar 1-2 mm. square con- 
taining the non-sporulating mycelium was transferred to the center of 
each filter paper disc. The dishes were then spread out on a laboratory 
table under room conditions and allowed to incubate for 15 days. 

While the Chaetomium globosum, carried along for comparison, grew 
rapidly (fig. 6A), no growth over and above that to be expected as a result 
of nourishment in the inoculum was made by any of the strains of the black 


Fic. 6. Growth of black Aspergilli on filter paper dises on mineral salts agar following 
inoculation at a central point, followed by 15 days incubation under room conditions; A, 
Chaetomium globosum, USDA 1042.4 for comparison; B, C, D, Aspergillus luchuensis series 
PQMD 102d, JQMD 228, and JQMD 745 respectively; E, A. niger, TC 215-4247; F, an un- 
identified member of the A. niger group (not in A. luchuensis series), PQMD 38b. x slightly 
more than, 4. 


Aspergilli (fig. 6 B-F). In all cases it was characterized by sparse, inci- 
pient and aborted fruit bodies scattered within an area of a few mm. from 
the point of inoculation. Individual differences were small and searcely 
worthy of record. The best development was reached by PQMD 102d 
which formed small conidiophores over an area of a 15 mm. radius from the 
center (fig. 6B). In no case was there any pigmentation, superficially visible 
mycelium or other evidence of activity. The relative growth of the Chae- 
tomium plus 5 strains of the Aspergilli tested (listed in exp. 1), including 


strains of the A. luchuensis series as well as of other species, were incapable 


of utilizing filter paper as a carbon source. 
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Experiment 5. Activity on Filter Paper and Bleached Cotton Sheet- 
ing on Mineral Salts Agar with and without Yeast Extract (fig. 7, table 
2). On the assumption that in experiment 4 the failure of the various 


Fig. 7. Growth of two species of black Aspergilli on filter paper and bleached 
cotton sheeting on mineral salts agar, with and without yeast extract, following imocu- 
lation at a central point with a small bit of agar with non-sporulating mycelium, fol- 
lowed by 15 days incubation under room conditions; A—E, A. luchuensis series, PQMD 
102d; A, no yeast extract; B, 0.01 yeast extract; C, 0.001 yeast extract; D, 0.01 yeast 
extract; E, 0.1 yeast extract; F-H, A. niger sensu strictu, TC 215-4247, with 0.1 yeast 
extract; F, without cellulose; G, on bleached sheeting; H, on filter paper. x 4. 
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strains of the A. luchuensis series to break down filter paper was due to 
a nutritional deficiency, rather than to any peculiarity of the cellulose, a 
similar set of tests was made, in which yeast extract was added to the 
medium. As representative of the A. luchuensis series, the numbers PQMD 
102d and JQMD 190 were chosen because of their previously demonstrated 
relatively strong action on grey duck, and for strains outside the A. luchu- 
ensis series, TC 215-4247 and PQMD 38b were chosen for comparison or 
contrast because of their complete lack of action on duck. 

The cellulosic materials employed were filter paper from the same lot as 
that of experiment 4, and also 3.3 oz. bleached cotton sheeting cut to 3x1 
inch strips. The filter paper, as previously, was subjected to hot-air steriliza- 
tion, while the cloth was subjected to standard steam sterilization of 20 
minutes at 15 lbs. pressure. The same agar medium was used except that 
percentages of yeast extract were added as indicated in table 2. Inocula- 
tion and incubation was as in experiment 4. 


TABLE 2. Growth on filter paper and bleached cotton sheeting on mineral salts agar 
with and without yeast extract after 15 days incubation, 


i eé “ilte Cotton 
Organism Yeast Control Filter Otw 


extract paper sheeting 


. luchuensis series, PQMD 102d 0.0 
0.0001 
0.001 
0.01 
0.1 

. luchuensis series, JQMD 190 0.0 
0.0001 
0.001 
0.01 
0.1 

. niger, TC 215-4247 0.0 
0.0001 
0.001 
0.01 
0.1 


. niger group, PQMD 38b 0.0 
0.0001 
0.001 
0.01 
0.1 


Estimates of visual growth are indicated by + signs in table 2. These 
signs are used to indicate relative growth in this experiment alone and have 
no relation to usage elsewhere. The values of the signs may be had by com- 
parison with the corresponding categories in figure 7. 

The following points may be made from the table: (1) In marked con- 


trast to the results of experiment 1 where grey duck was used as cellulose, 
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the two strains of the A. luchuensis series (PQMD 102d & JQMD 190) re- 
ceived no more stimulation from filter paper than did those (TC 215-4247 
& PQMD 38b) which were entirely inactive on the duck; (2) growth on 
the filter paper and bleached sheeting was slightly greater than on the 
corresponding mineral salts-yeast extract controls, but no more so than 
might be expected to result from added impurities or mere mechanical 
stimulation; (3) growth of both categories of organisms was essentially 
proportional to the amount of yeast extract used; (4) the slight differences 
in the amounts of growth produced by the 4 strains are due to their ability 
to utilize the ingredients of the yeast extract rather than to their ability to 
act on the cellulose; (5) the essential factors brought out in this experi- 
ment and those on preceding pages is that certain strains of the A. luchu- 
ensis series have been shown to be capable of breaking down the cellulose 
of grey duck but not of commercial filter paper or commercial bleached 
sheeting. 

Experiment 6. Action of Strain JQMD 190 of the A. luchuensis Series 
on Ground Filter Paper and Ground Bleached Cotton Cloth in Shaker 
Flasks with and without Yeast Extract (table 3). In view of the general 
failure of the organisms to act on bleached cotton cloth and on filter paper 
by the methods described in the preceding tests, the following experiment 
was undertaken to determine the behavior on these substrata, with and with- 
out yeast extract, employing the shaker technique previously described by 
Reese (1947). 

Culture JQMD 190 was used because it was one of the most active, as 
measured by tensile strength tests, of the various strains tested on grey 
duck. As cellulose, 0.5 by weight of bleached cotton sheeting or filter paper 
was added, with and without yeast extract, to the mineral salts solution 
outlined below.*® 

Flasks of 250 ml. capacity, to each of which was added 25 ml. of the 
nutrient solution plus substrate, were subjected to standard autoclaving, 


6In grams per l.: KH.PO,, 1.4; MgSO,-7H,O, 0.75; NH,NO,, 1.0; CaCO,, 0.005; 
NaCl, 0.005; FeSO,- 7H,O, 0.001; MnSO,, 0.0001; water (deionized) to 1000 ml. 
PQMD 21le Tarpaulin Russell Islands 11 Sept. 1944 

de 238b Manila rope Espiritu Santos 6 Sept. 1944 
70e Australian shoe Finschafen, N. Guin. 14 Oct. 1944 

102d Helmet lining, leather "? = 29 Nov. 1944 

124g Grey cotton duck Panama Canal Zone 23 Dee. 1944 

155e Tentage Munda, New Georgia 28 Mar. 1945 

3821 Salvage material Phila. Naval Yard 1941 
JQMD 190 Japanese tent New Guinea 18 Sept. 1944 
vie 228 si tarpaulin Hollandia, N. Guin. Nov. 1944 
: 701 Sidewall of tent Port Moresby, N. Guin. Mar. 1945 
‘ 745 Tentage = rs se 9 Mar. 1945 
‘ 851 Top of tent Oro Bay, New Guin. 2 Apr. 1945 
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and after cooling were inoculated with 1 ml. of a spore suspension prepared 
by washing spores off a mat formed on a sucrose-mineral salts solution. The 
flasks were incubated on a shaker at a temperature of 23-26° C for three 
weeks. At the end of the incubation period the flasks were removed, 1 ml. of 
a 5.0 N NaOH solution was added to each, followed by autoclaving for 15 
minutes, to destroy as much of the fungus substance as possible. The con- 
tents were then filtered on a gooch, dried, weighed, ashed, and reweighed. 
The difference in weights is a measure of the ash-free residue. The results 
are indicated in table 3. 

The results presented in the table indicate that the organism probably 
exerted no action against either bleached cotton sheeting or filter paper. 
Addition of yeast extract or of sucrose resulted in losses of 2—3 per cent in 
three weeks. These data, however, are not adequate to establish statistical 
significance, but the Joss, though small, is consistent. If it is to be regarded 
as significant, one has to assume an extremely small weight: loss in propor- 
tion to decline in tensile strength if the results are to be regarded as other 
than in direct opposition to those presented in experiment 3. 


TABLE 3. Action of strain JQMD 190 of the A. luchuensis series on ground bleached 
sheeting and ground filter paper in shaker-flasks. 


Residue Loss 


Substrate 


Of individual flasks, in mg. Aver pe 
age 0 
Cotton, uninoe. controls 142 133 140 144 136 145 140 
Cotton, without yeast extract 138 143 146 141 137 141 0 
Cotton, 0.03 yeast extract 1388 143 143 131 135 132 37 2 
Filter paper, uninoc. controls Ge > A Sy 120 
Filter paper, without yeast extract 125. 119 123 124 128 99 120 0 
Filter paper, 0.03 yeast extract 116 108 119 119 114 119 116 3 
Filter paper, 0.03 sucrose 109 110 126 113 «#4129~«2113 117 2.5 


Experiment 7. Action of Strains of the Aspergillus luchuensis Series 
on Bleached Cotton Sheeting in Close Proximity with Grey Cotton Duck 
(fig. 8, table 4). On the basis of the results thus far obtained it appeared 
probable that despite the lack of any attempts toward a high degree purifi- 
eation of either cellulosic substrate or culture medium the apparent differ- 
ential in behavior of strains of the A. iuchuensis series on grey cotton duck 
on the one hand and on the more highly purified bleached sheeting or filter 
paper on the other, was of a nutritional nature—that grey duck supplied 
certain nutritive factors necessary to cellulolytie activity which were not 
present in sufficient quantity in the sheeting and filter paper. 

To determine this the following set of tests, a repetition of experiment 1 
in all essential factors was conducted in which a strip of bleached sheeting 


Te 
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was superimposed on each strip of duck. The bleached strip was placed 
uppermost so that it fitted into the concavity of the duck, the two strips 
thus adhering closely together without any fastening being necessary. The 
inoculations, which have always been made by drawing the tip of the pipette 
upward from the solution to the top of the strip, were made in the same 
manner in this experiment, which means, of course, that the spore load was 
deposited on the sheeting. 





Fig. 8. Strains of the Aspergillus luchuensis series on strips of bleached cotton 
sheeting superimposed on strips of grey duck after an incubation period of 28 days. 
A, uninoculated control; B, Chaetomium globosum USDA 1042.4 for comparison ; C-—F, 
Aspergillus luchuensis series: C, PQMD 23b; D, PQMD 102d; E, PQMD 155e; F, 
JQMD 190; G, A. niger, TC 215-4247 for comparison. x 1. 


The several strains of the A. luchwensis series which were used were 
selected from the previous tests, and as in previous tests Chaetomium glo- 
bosum, USDA 1042.4, and Aspergillus niger, TC 215-4247, were carried 
along for comparison. 

The grey duck used was of 12 oz. weight, from the same lot as that of 
experiment 1, breaking at 170 lbs. on the Scott tester, while the sheeting 
was 3.3 oz. weight breaking at about 37 lbs. 

The strains employed, the incubation intervals, and results in terms of 
pereent tensile strength retained at harvest are indicated in table 4. The 
percentages are based on controls of each type of cloth incubated but not 
inoculated and recorded as 100. Five replicates were employed in each ease. 

At the 14- and 28-day (figure 8) harvests the, growth patterns did not 
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differ markedly from each other or from those described for previous tests. 
The strips inoculated with Ch. globosum were well covered with perithecia, 
the greatest concentration being just above the water line, which also was 
the point of greatest cellulolytic action. Those inoculated with strains of 
the luchuensis series showed a heavy and for the most part evenly distrib- 
uted growth on all above-water portions of the strips except where they 
were in direct contact with the glass. Breakage points were at random-on 
the above-liquid portions of the strips. In the case of A. niger the only 
visual growth was a pellicle on the surface of the liquid and very sparse 
and aborted fruit bodies mostly at the extreme upper ends of the strips, 
with breakage completely at random. 


TABLE 4. Cellulolytie action of strains of the Aspergillus luchuensis series on 
bleached cotton sheeting in close proximity with grey duck. 


Per cent strength retained 
after incubation 


Final 

oO ¢ is lave 9 ave pH 

rganism 14 days 28 days of 

Grey Bleached Grey Bleached adie 

duck sheeting duck sheeting 

Uninoc. control 100 100 100 100 7.1 
Chaetomium globosum, USDA 1042.4 2.0 0 0 0 6.7 
A. luchuensis series, PQMD 23b 68 61 40 35 6.7 
A. luchuensis series, PQMD 102d 56 49 32 30 4.0 
A. luchuensis series, PQMD 155e 55 48 40 36 7.0 
A. luchuensis series, JQMD 190 60 58 37 40 6.4 
Aspergillus niger, TC 215-4247 103 103 104 103 7.6 


The pH readings given in the table are averages for 5 replicates but 
in no ease, except for PQMD 102d which varied from 3.8 to 4.2, was the 
variation among replicates greater than a few hundredths of a unit. 

Experiment 8. Summarizing Assay of Strains of the Aspergillus luchu- 
ensis Series on Grey Duck (figs. 9-10, table 5). There were at hand strains 
of the A. luchuensis series which had not yet been tested for cellulolytic 
action, namely PQMD 321, JQMD 701, and JQMD 851. Strain PQMD 
124g had been tested only on bleached sheeting (White, Darby et al.) and 
had given negative results. Two strains, PQMD 21e and NRRL 358, when 
tested on grey duck, had exhibited, at best, very weak action, although in 
showing a certain amount of activity and growth they behaved true to 
type as strains of the A. luchuensis series in contrast to strains of other 
species of the A. niger group. Seven strains, PQMD 2.3b, 70c, 102d, 155e, 
JQMD 190, 228, and 745 had exhibited somewhat stronger action and more 
growth than PQMD 27e and NRRL 358. 

The following test was conducted to check the foregoing results by test- 
ing all cultures concurrently. 
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The methods and procedures were as in experiment 1 except that the 
test tubes used were of soft glass instead of Pyrex and the incubation 
periods were lengthened. 


The results are presented in figures 9 and 10 and table 5. 
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Fic. 10. Summarizing assay of cellulolytic activity of strains of the A. luchuensis series 
on grey cotton duck. 


FIELD OCCURRENCE 
The cultures of the A. niger group that are dealt with in this paper, 
with the exception of PQMD 321 (see table below), TC 215-4247, and 


those furnished by Dr. Raper (NRRL), were isolated from military mate- 
rials that had undergone deterioration in the tropics. The samples of mate- 
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rials were received as a result of requests sent out to the various theatres 
by Prof. W. H. Weston who was at that time Consultant to the Office of 
the Quartermaster General on mold problems. Each sample was wrapped to 
preclude air contamination in tran:it and was accompanied by certain per- 
tinent information which had been requested. But although the utmost pre- 
cautionary measures were taken to prevent contamination of the sample 
between the points of field preparation for shipment and the opening of 
the package in our own transfer room there still remains the fact that the 
appearance of a species in the petri dish in isolation attempts in the labora- 
tory does not in itself constitute any criterion of the activity of that species 
on the particular sample. 


TABLE 5. Final pH readings of solutions.@ 


pH of solution 


Organism 


After 3 week After 6 week 
ineub. period ineub. period 

Uninoe. control 7.2 7.1 

Chaetomium globosum, USDA 1042.4 7.0 6.5 

A. niger, TC 215-4247 7.6 7.4 

1. luchuensis series, PQM D 21le 7.3 73 

1. luchuensis series, PQMD 23b 6.7 6.3 

1. luchuensis series, PQMD 70c¢ 6.8 6.0 

1. luchuensis series, PQMD 102d 4.0 3.9 

1. lichuensis series, PQMD 124g 7.2 7.0 

A, luchuensis series, PQMD 155: 7.0 6.9 

A. luchuensis series, PQMD 321 7.5 7.3 

1. lushuensis series, JQMD 190 6.5 5.8 

1. luchuensis series, JQMD 228 6.3 4.3 

{. luchuensis series, JQMD 701 6.7 6.4 

A. luchuensis series, JQMD 745 6.7 6.3 

A. luchuensis series, JQMD 851 6.7 6.2 

1. japonicus, NRRL 358 7.3 7.0 

A. japonicus, NRRL 359 6.9 6.7 


@ Original solution after autoclaving 7.2. 


The name of the item, the region from which it came, and date and 
place of isolation for each of the cultures identified as belonging in the 
A. luchuensis series is shown below. The isolates with the exception of 
PQMD 321, were made either at the Philadelphia or the Jeffersonville 
(Indiana) Quartermaster Depots, as indicated by the prefix to the asses- 
sion number. They have been maintained on potato dextrose agar slants. 

The samples from which the PQMD series of isolates were made were 
preserved and were carefully re-examined before this writing. Although 
most of them have one or more species of fungi fruiting on the surface, 
there are none which upon careful microscopic examination exhibit any 
structures reminiscent of those of members of the A. niger group. This is 





628 BULLETIN OF THE TORREY BOTANICAL CLUB (VoL. 75 


illustrative of the experience of the writers in making examinations and iso- 
lations from hundreds of samples of molded fabrics, paper, and like mate- 
rials. In our laboratory, isolations from fabrics have usually been made by 
removal of fibers or threads from the sample and planting them on several 
kinds of agar media including potato dextrose, acidified potato dextrose, 
nutrient, cellulose dextrin, and often also filter paper strips partially im- 
mersed in a mineral salts solution. In these procedures, black Aspergilli 
appear very frequently, especially on the sugar media. Actual proof that 





Fig. 11. Woolen trousers of Australian manufacture showing heavy infestation of the 


heavily sized cotton lining materials by a member of the A. niger group. This is one of several 
pairs in similar condition, unused, taken by the senior author from a wooden carton in a U. 8. 
Army Quartermaster warehouse on Biak Island. Excessive dampness was caused by periodic 
flooding of the coral floor to a depth of about 6 inches with the water at times touching the 
bottom of the carton. x #. 


they are present on the samples other than merely as spores deposited with 
the dust of the atmosphere is still to be forthcoming. The evaluation of the 
relation of any one species of fungus to field damage is a very difficult 
problem to get at. It is still possible, even though the black Aspergilli are 
not among the species that fruit readily on such materials, that through 
continuous spore deposit, followed by germination and restricted vegetative 
growth from the energy of the spore and the small amount of nutrient 
furnished by incidental dirt, there may be considerable deleterious action, 
especially against fungicides and finishing materials, which may in the ag- 
gvregate be great. 
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On the rare occasions when black Aspergilli actually have been found 
in an identifiable state on cotton fabrics, it has been apparent that it was 
sizing rather than the fabric itself that was furnishing the necessary nu- 
trients. It may be pointed out here that during the period of the 1920’s 
when ‘‘ Aspergillus niger’’ was mentioned so frequently by those concerned 
with mold problems in the British cotton textile industry, that the empha- 
sis was on attack of the sizing rather than the base fabric. Flimsy, light- 
weight fabries are as a rule more heavily sized than heavy-weight military 
fabries, and in so far as can be stated at present it is on the former that 
the black Aspergilli are most apt to be troublesome. In figure 11 is illus- 
trated a severe case of growth in the heavily sized white cotton lining 
materials of a pair of wool trousers of Australian manufacture. This pair, 
along with several! others in a similar condition, was encountered by the 
senior author (White 1946) in a U. S. Army Quartermaster warehouse on 
Biak Island. They had never been issued. The wooden carton in which 
they were packed was resting on a crudely devised platform about six 
inches off the coral floor of the open-side shed. Periodic flooding of the 
floor to a depth of about six inches so that the water touched the bottom 
of the carton had caused an excess of moisture to be drawn up through 
the clothing. No growth was found on the wool portions of the garments 
and the strength of the heavily molded cotton parts did not appear to have 
been greatly, if at all, reduced. The organism was not a member of the 
A. luchuensis series. 

It may be pointed out, incidentally, that members of the A. niger group 
(not identified more specifically) sporulate in profusion on leather prod- 
ucts. On shoes stored in humid tropical atmospheres they are often found 
in solid black mats on the soles, and especially on leather insoles. 


SUMMARY 


1. In a previous paper (White, Darby et al. 1948) plus the present one, 
a total of 52 isolates of black Aspergilli were tested for ability to decom- 
pose cellulose. Of this number, 37 were taken from deteriorated military 
eotton fabrics and similar materials during the war, 14 were obtained from 
Dr. Raper of the Northern Regional Laboratory and were of long pure- 
culture history, and one was the well known and so-called official strain for 
the assessment testing of mildew-proofness, i.e., TC 215-4247. They repre- 
sented a wide range of forms distributed among at least 10 of the 15 taxo- 
nomic entities currently recognized in the Aspergillus niger group. 

2. None of the truly black Aspergilli were found to be capable of cellu- 
lolytie action. Such activity was confined to the ochraceous A. niger mutant 
Schiemannii and to the more or less purple-brown forms which comprise 
the A. luchuensis series. The results seem to warrant the general conclu- 
sion that within the Aspergillus niger group cellulolytie ability is absent in 
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the A. niger series and A. carbonarius series but is, in contrast, a fairly 
constant feature of the A. luchwensis series. 


3. Activity was, however, not demonstrated for all the 16 isolates falling 
within the A. luchuensis series. Of 12 strains isolated from military mate- 
rials, none of which were identified to species, nine gave positive results of 
about an equal order of magnitude, one (PQMD 2/e) was weak or doubt- 
ful, and two (PQMD 124g and 321) gave negative results. Of the 4 spe- 
cifically identified isolates obtained from Raper, A. luchuensis and A. vio- 
laceo-fuscus showed no activity, while for A. japonicus strong activity was 
demonstrated for one culture and weak or doubtful activity for the other. 
Further study of cellulolytie activity in relation to the current species con- 
cepts within the A. luchuensis series is highly desirable. 

4. The foregoing conclusions are based on decline in tensile strength of 
strips of cotton fabric. When loss in weight of ground cellulose in liquid 
cultures or visual growth on filter paper were taken as measures of cellu- 
lolytie activity the results were negative, the data being inadequate, how- 
ever, for the drawing of definite conclusions. Members of the A. luchuensis 
series which were inactive on strips of bleached cotton sheeting partially 
immersed in a mineral salts solution readily attacked the sheeting when 
strips of less highly purified grey duck were placed adjacent to them in 
the vessel, the evidence being that the nutrition of these fungi is not of the 
simplest type. 

5. Under field conditions the black Aspergili have been found in an 
identifiable, i.e., sporulating, condition only on light-weight heavily sized 
fabrics, usually in storage or transit. They appear frequently in isolation 
procedures from tentage and other heavy size-free military fabrics but 
there is no evidence that they exist on the material as other than spores de- 
posited with the dust of the atmosphere. It is possible, however, that under 
field conditions these fungi may through the process of constant and re- 
peated spore germination and slight vegetative growth resulting from in- 
cidental dirt do damage to fungicidal and other finishing treatments which 
may in the aggregate account for considerable economic loss. They are 
known to be capable of attacking a wide range of materials and to have 
generally high fungicidal tolerance. 

6. In the laboratory, strains of the A. luchwensis series have equaled or 
excelled those of other members of the Aspergillus niger group in growth 
and activity on cellulosic materials and should be given further considera- 
tion for possible use in assessment testing for mold-proofness of such mate- 
rials. Recommendation for such use is withheld, however, pending further 
work on their nutrition in relation to decomposition of cellulosic materials 
and a determination of their relative fungicidal tolerances. 

Unitep States ARMY QUARTERMASTER Corps BIOLOGICAL LABORATORIES 

PHILADELPHIA, PENNSYLVANIA 
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PLANT EXPLORATIONS IN GUIANA IN 1944, CHIEFLY TO THE 
TAFELBERG AND THE KAIETEUR PLATEAU—VI'” 


BASSETT MAGUIRE AND COLLABORATORS 


ARACEAE'?® 


The aroids of the Guianas are evidently little known. This may be well 
illustrated by the following lists of specimens, collected in British Guiana 
and Surinam by Bassett Maguire, D. B. Fanshawe, and Gerold Stahel. 
Of a relatively small number of plants, four constitute apparently new 
species, and for one of these a new genus must be erected. Since three of 
the novelties were found in the presumably well collected area of Zanderij, 
we may feel safe in assuming that the araceous flora of the entire region 
still contains many undetected species. 

The relationship of the Araceae of the Guianas is principally with the 
Amazonian species of northern Brazil, but plants from Venezuela, Colom- 
bia, Peru, Trinidad, and Tobago, have also found their way into the area. 
Endemism among the Guianan aroids is negligible. 

ANTHURIUM AMOENUM Kunth. British GuIANA: epiphyte, Mora For- 
ests, Kamuni Creek, Groete Creek, Essequibo River, frequent, 22823. A 
small phase of this widespread and polymorphic species, known in its typ- 
ical and varietal forms from Venezuela, Colombia, and Peru. 

AnTHURIUM GaLEoTTn (Hort.) C. Koch. Surmam: epiphyte in ants’ 
nest, mixed wallaba forest, km. 10, vicinity Kwatta Camp (3), Coppenam 
River Headwaters, 24860. Also known from Brazil, mostly in the south- 
central area. 

ANTHURIUM HooKerrt Kunth. Surinam: terrestrial, high forest, base 
of south cl.ffs, frequent, Arrowhead Basin, Tafelberg, 24458. A splendid 
large phase of this spectacular and variable big aroid, which is widely dis- 
tributed in the West Indies and northern South America. 

ANTHURIUM KuNTHII Poepp. & Endl. British GUIANA: spathe green, 
spadix purple, occasional epiphytic perennial herb usually 4-5 m. up on 
trees, trail from Tukeit to Kaieteur Plateau, 23061. This showy species, 
with large digitate foliage, has previously been recorded from Brazil and 
Peru. 

Anthurium Maguirei A. D. Hawkes, sp. nov. Herba terrestris, parva, 
variabilis; rhizoma abbreviatum, repens; folia erecta, variabilia; lamina 
coriacea, elliptica vel obovato-elliptica vel lanceolato-elliptica, ad apicem 
acuta vel obtusa vel leviter mucronata; nervi prominentes, adscendentes, 
confluentes ; inflorescentia erecta, variabilis ; pedunculus cylindricus; spatha 
erecta vel reflexa, ovato-lanceolata, acuta vel obtusa, leviter undulata, 
Viridis ; spadix erectus, cylindricus; flores subquadrati. 


109 This is the concluding part of the report on the 1944 Guiana explorations. The 
preceding five parts have appeared under the above title as follows: Bull. Torrey Club 
75: 56-115, 189-230, 286-323, 374-483, 522-579. 1948. 

110 By Alex D. Hawkes. 
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Low terrestial herb, variable in stature and foliage-form. Plants vary- 
ing from 13.5-33.5 em. high. Rhizoma rather abbreviated, repent, produe- 
ing erect leaves and inflorescences at variable intervals, ca. 1.5 em. in 
diameter, mostly concealed by the chartaceous, reddish-brown sheaths 
which gradually deteriorate with age. Leaves stiffly erect, variable, 9.5- 
33.0 em. high (ine!uding petiole). Petiole 2.5-21.5 em. high, usually ea. 
2 mm. in diameter, rather angular, typically with a deep rather triangular 
groove running down the front and a somewhat thickened pulvinus at base 
of blade, broadening slightly basally. Blade 7.5-16.0 em. long, 2.2-6.5 em. 
wide, rather leathery, elliptic to obovate-elliptic or lanceolate-elliptic in 
shape, with an apex varying from acutish to obtuse or minutely mucronate; 
veins very prominent on both surfaces, variable in number and size, but 
with the secondaries always strongly ascending and more or less confluent 
in a vein which follows the margin of the blade just inside its periphery. 
Inflorescences rigidly erect, up to 39 em. high, shorter than or longer than 
foliage. Pedunele cylindric, to 32 em. high, ca. 2 mm. in diameter, widening 
considerably at base. Spathe erect or reflexed, ovate-lanceolate, acute or 
obtuse, to 3 em. long and 6 mm. broad, rather undulate, green (fide coll.). 
Spadix stiffly erect, 2.5—7.0 em. long (including naken basal portion), cylin- 
drical, ca. 5 mm. in diameter when mature, brownish when dried. Flowers 
usually with 4 anthers, almost quadrate. 

TYPE: leaves coriaceous, spathe and spadix green, frequent bogs border 
or low bush, Savanna I, Tafelberg, Surinam, August 3, 1944, Maguire 
24218. New York Botanical Garden. 

Anthurium Magwirei is an interesting dwarf species of extremely vari- 
able habit, of the section Xialophyllium Schott, and is allied to A. amoe- 
num Kunth. The excellent series of specimens available under the* type 
number exhibits wide extremes of plant size and foliar shape. It is an at- 
tractive small aroid. I take great pleasure in naming it for its discoverer, 
Bassett Maguire, of the New York Botanical Garden. 

ANTHURIUM NIGRESCENS Engl. Surinam: locally frequent at Cataract 
3, Augustus Falls, Tafelberg, 24763. Previously reported from Colombia. A 
large species with an olive-green spathe and dark brown spadix. 

Anthurium Stahelii A. D. Hawkes, sp. nov. Herba epiphytica; rhi- 
zoma elongatum, scandens; petiolus erectus, cylindricus; lamina erecta, 
rigida, undulata, sagittato-lanceolata, ad apicem acuminata, ad basim lo- 
bata; lobi posteriores triangulo-oblongi, obtusi vel trunecati; nervi medii 
prominentes; nervi secondarii ca. 10-12, areuati, supra obscuri; peduncu- 
lus erectus, unicus, cylindricus ; spatha magna, erecta vel semi-erecta, ovata 
vel oblongo-ovata, valde acuta, striata intus, extus glabra; spadix erectus, 
cylindricus, tenuis, ad apicem attenuatus, obtusus, ad basim nudus; flores 
quadrangulares vel sexangulares, irregulares. 

Epiphytie herb. Rhizome elongate, climbing, ca. 1.5 em. in diameter, 
at intervals emitting wiry roots to 1.5 mm. in diameter, with a somewhat 
roughened and gradually deciduous bark. Petioles erect, apparently cylin- 
drie, to 5 em. high, narrowing slightly toward apex, ca. 1 em. in diameter, 
broadening slightly at base. Leaf-blade erect, evidently rather rigidly so, 
plane, with a slightly undulate margin, 25-35 em. long, 11.5-18.0 em. 
across basal lobes, sagittate-lanceolate, with an apical acumen about 1.5 em. 
long, and deep triangular-oblong basal lobes up to ca. 10.5 em. long and 6 


194 


en 
ve 
ba 
eu 
er 
cy 
ay 
or 
sn 
m 
né 
la 
9( 











1948] MAGUIRE ET AL.: GUIANA PLANTS 635 


em. broad which are obtuse or almost truncate at the apex; median vein 
very prominent, with a strong secondary curving from its base into each 
basal lobe; secondaries ca. 10-12 on each side, arcuate, sharply down- 
curved almost at margin, rather obscure on upper side of leaf. Peduncle 
erect, solitary, 13-24 em. high, with a basal sheath which is soon deciduous, 
evlindric, to 4 mm. in diameter. Spathe large and showy, color unknown, 
apparently erect or semi-erect, ca. 10 em. long and ea. 5.5 em. across, ovate 
or oblong-ovate, with a sharply acute apex, somewhat striate within, rather 
smooth outside. Spadix erect, cylindric, slender, 8.5-9.5 em. long, 5.0-5.5 
mm. in diameter, narrowing slightly to a rather blunt apex, the basal 
naked portion ca. 5 mm. long. Flowers quadrangular or sexangular, irregu- 
larly shaped, apparently opening slowly and gradually toward the apex. 

TYPE: epiphyte, forest, east side, Savanna I, Zanderij, Surinam, October 
90, 1944, Maguire & Stahel 25049. New York Botanical Garden. 

The species is named in honor of Dr. Gerold Stahel, Director of the 
Agricultural Experiment Station, Paramaribo, Surinam, one of the collee- 
tors of the type. It is a member of the section Calomystrium Scaott, but 
is apparently not closely allied with any described species of that group. 

DIEFFENBACHIA SEGUINA (L) Schott. Surrmam: terrestrial, locally abun- 
dant about foot of waterfalls and under drip of the north escarpment, 
Tafelberg, 24289. A highly variable aroid with numerous described varie- 
ties and sub-varieties Which are extensively distributed in the West Indies, 
Central America, and northern and central South America. It is often cul- 
tivated for the beautifully variegated foliage, which when eaten may pro- 
duce severe paralysis of the vocal chords and swelling of the facial muscles. 
The specific name is sometimes erroneously spelled ‘‘seguine.’’ 

HeTEROPSIS JENMANI Oliv. SuRINAM: swamp, km. 1, vicinity of Base 
Camp, Tafelberg Creek, 24120. Previously considered endemic to British 
Guiana. Jenman, Hook. Ic. 20: pl 1949 (1890), writes: ‘‘The plant grows 
up the stems of trees, from which it sends down long aerial roots, which 
split into thin strips, form the most useful tying material the Indians 
employ.’’ 

Maguirea spathicarpoides A. D. Hawkes, gen. et sp. nov. Herba ter- 
restris, erecta; caudex subterraneous, verticalis: radices erassae; foliae 
erectae, virides, coriaceae, ad basim conduplicatae; petiolus crassus, for- 
titer conduplicatus; lamina magna, glabra, obovato- vel lineari-lanceolata, 
breviter acuminata; nervus medius prominens; nervi secondarii adscen- 
dentes, numerosi, ad marginem confluentes ; inflorescentia ex basi emergens, 
magna; pedunculus erectus, ad basim attenuatus; spatha viridis, coriacea, 
erecta, elliptico-lanceolata vel oblanceolata, involuta, ad apicem breviter 
cucullata, acuminata, ad basim leviter plicata, undulata ; spadix ad spatham 
adnatus, parte apicali sterili excepta, in segmentum compressum redactus; 
flores feminei gemini, plus minusve oblongi; flores masculi 3—5 ad cuiusque 
floris feminei basim producti, sessiles vel leviter pedicellati, rectangulares ; 
pars apicalis sterilis, libera, attenuata. 

Erect terrestrial herb. Stem subterranean, vertical in soil, up to about 
12 em. long in our specimens, to 3 em. in diameter, with numerous rough 
annular rings and a few fleshy roots. Foliage mostly erect, dark green 
(fide coll.), coriaceous when dry, apparently flaccid and rather fleshy when 
fresh, conduplicate and fleshier basally. Petioles to 32 em. long, 6 em. 
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across when expanded, but usually folded in two, about 3 em. thick, fleshy. 
Blades (with petiole) to 10.9 em. long, ca. 15 em. wide, glabrous, obovate- 
lanceolate to almost linear-lanceolate, shortly acuminate at tip, with a very 
large (to 1.5 em. wide toward base) median vein and numerous ascending 
secondaries which are confluent toward margins. Inflorescence arising from 
basal side of leaf-cluster, including the spathe up to 65 em. long. Pedunele 
mostly about 1 em. in diameter, usually somewhat narrowing basally, erect. 
Spathe light greenish (fide coll.), to 30 em. long, 5-6 em. wide below middle, 
coriaceous, erect, elliptic-lanceolate to somewhat oblanceolate, rather in- 
volute, slightly hooded apically, acuminate, a little plicate at base, undu- 
late, especially toward tip. Spadix adnate to spathe, except for apical sterile 
portion, to ca. 16 em. long and ca. 1 em. or less across, reduced to a flat- 
tened segment with slightly raised margins on which the flowers are borne; 
female flowers paired (solitary toward base of spadix), more or less oblong 
in shape, ca. 5 mm. long, 3 mm. broad, and 2 mm. high; male flowers 3-5 
at base of each female flower, sessile or slightly stalked, ca. 0.25 mm. high, 
rectangu'ar when dry; sterile portion apical, free, of unknown length, nar- 
rower than fertile section. 

Tyre: Bog terrestrial, Sectie O, vicinity km. 68, Surinam, October 19, 
1944, Maguire & Stahel 24998, New York Botanical Garden. 

This unusual new genus is apparently referable to the tribe Asterostig- 
mateae, of the subfamily Aroideae, its closest described ally being Hooker’s 
group Spathicarpa. I take great pleasure in dedicating this strange novelty 
to its discoverer, Bassett Maguire, of the New York Botanical Garden. 

MONSTERA FALCIFOLIA Engl. British GUIANA: hemi-epiphyte rooted in 
ground and attached to tree by short adventitious roots from a Bactris palm 
in Euterpe swamp, leaves thinly fleshy, spathe fallen, spadix oblong in fruit, 
fruit hexagonal on surface, orange, Baramanni Creek, Waini River, N.W.D.., 
F' 2346. The spathe of this species is typically yellowish. It is known from the 
Brazilian Amazon region, and Bolivia. 

MONSTERA MILLERIANA Schott. British GuIANA; fleshy hemi-epiphyte 
with thick, 3-4 em. diameter stem attached by short adventitious roots to 
Spondias tree from secondary forest but rooted in ground, leaf-bases clasp- 
ing, petioles canaliculate, leaves thinly fleshy, flower spikes axillary, sub- 
tended by outer pair of amplexicaul, inner pair, of sheathing bracts, spathe 
whitish, tightly rolled in bud, fruit spadix green-blue, oblong, Mabaruma, 
Aruka River, N.W.D., F2473. Probably endemic. Sometimes referred to M. 
pertusa (L.) DeVriese, but evidently distinct from that polymorphie species. 

MoNSTERA PERTUSA (L.) De Vriese. Surinam: epiphytie on Ceiba, 
coastal jungle, near km. 60 along Carl Francois road from Paramaribo, 
23601. A highly variable species with several varieties, in Mexico, Central 
America, the West Indies, and much of South America. 

MONSTERA PERTUSA (Li.) De Vriese var. JAcguINn (Schott) Engl. Svuri- 
NAM: a climber rooted in the soil, spathe cream-colored, white in bud, fre- 
quent. mixed forest, km. 10, Tafelberg Creek, 24083; epiphyte, forest, east 
side, Savanna I, Zanderij, 25055. Highly variable, with about the same dis- 
tribution as the species. 

MONTRICHARDIA ARBORESCENS (Li..) Schott. Surinam: Saramacea River 
banks, vicinity of Saron Creek, 23768. A gregarious species found in the 
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West Indies, Central and South America, which grows principally along the 
edges of streams and rivers, in great clumps often to 3 meters or more high. 

PHILODENDRON BroApway! N.E.Br. British GuIANA: climbing epiphyte, 
frequent, More forest, Kamuni Creek, Groete Creek, Essequibo River, 22862. 
Also found in Tobago, Trinidad, and Venezuela. 

Philodendron cyclops A. D. Hawkes, sp. nov. Planta scandens, robusta, 
epiphytica; caudex articulatus, magnus; petiolus cylindricus, ad apicem 
leviter attenuatus, ad basim expansus; lamina quam maxima, coriacea, pen- 
dens, utrinque glabra, leviter undulata, sagittato-elliptica, ad basim fortiter 
lobata ad apicem undulata, acuta ; lobi posteriores magni, ovato-triangulares ; 
obtusi vel trunecati; nervus medius magnus, nervi laterales 2, obliqui, ad- 
scendentes ; nervi secondarii ea. 8, leviter arcuati, ad marginem evanescentes ; 
pedunculus erectus, 2 (vel plures?), ex vagina apicali orientes, leviter arcu- 
atus, teres; pedicellus erectus, ad basim spathae expansus; spatha erecta, 
geminata, convoluta, ovato-lanceolata vel lanceolata, fortiter acuta, coriacea, 
rigida ; spadix erectus, angustus, ad basim inecrassatus. 

Robust epiphytic vine. Stems climbing, of unknown length, prominently 
jointed, ca. 3 em. in diameter, with a tan, flaky bark and often with rigid 
portions of the old leaf-petioles attached. Petioles apparently cylindric, nar- 
rowing slightly at apex and broadening basally, 57 em. long and about 1 em. 
in diameter in our specimen. Leaf-blade very large (only one present), 63 
em. long, ea. 33 em. across near middle, apparently rather coriaceous, prob- 
ably pendent, glabrous on both surfaces, very slightly undulate on margins, 
sagittate-elliptic, with two deep basal lobes and a gradually acute apex which 
is evidently more prominently undulate than the rest of the blade; basal 
lobes very large, rather ovate-triangular, with an obtuse or truncate apex, 
21.5-23.0 em. long, 18-19 em. across; median vein very large, ca. 7 mm. 
across near base, giving rise to two obliquely ascending veins which extend 
to apex of lateral lobes ; secondaries ca. 8 on each side, only slightly arcuate, 
disappearing toward margins; tertiary veins rather prominently raised, 
mostly parallel to margins. Peduncles erect, two (or more?) together from 
apical sheath, slightly curved, ca. 20 em. long and 5 mm. in diameter, broad- 
ening at base and apex, apparently cylindric. Pedicels erect, ca. 4 em. long 
and 5.5-6.0 mm. in diameter, widening toward junction with base of spathe. 
Spathe erect, double, the two sections rather tightly folded around each 
other and apparently not opening very much to expose the spadix, 15.5—-17.5 
em. long, ca. 2.0-2.5 em. in diameter, ovate-lanceolate or lanceolate, sharply 
acute at apex, coriaceous, rigid on drying. Spadix erect, ca. 15 em. long, 
slender, ca. 12 mm. in diameter near base, 9-10 mm. in diameter toward 
apex, with a rather prominent bulge (sterile portion) above female inflor- 
escence which reaches 14 mm. in diameter; female portion ca. 5.5 em. long; 
male portion (including sterile area) ca. 9 em. long. 

TYPE: epiphyte, forest, east side Savanna I, Zanderij, Surinam, October 
20, 1944, Maguire & Stahel 25052. New York Botanical Garden. 

A large and spectacular epiphytic species, among the most robust of the 
genus, with great horticultural possibilities. 

PHILODENDRON DEMERARAE Gleason, vel aff. British GuIANA: epiphyte, 
leaves sagittate, Kaieteur Plateau, 23412. Apparently endemic. 

PHILODENDRON LACINIATUM (Vell.) Engl. Surtnam: epiphyte, climbing 








638 BULLETIN OF THE TORREY BOTANICAL CLUB LVOts 
on rocks, or terrestrial, frequent, high forest, base south cliffs, Arrowhead 
Basin, Tafelberg, 24483. This highly variable plant, found as well in British 
Guiana and Brazil, has characteristically deeply-lobed foliage and often 
attains large dimensions. 

PHILODENDRON NOBILE Bull. British GuIANA: epiphyte, spathe white 
outside, crimson within, frequent, Kaieteur Plateau, 23409; epiphyte, Kaie- 
teur Plateau, 23412a. SurtNaAM: terrestrial or epiphytic, spathe bright 
orange-red within, whitish outside, spadix white, frequent, high mixed for- 
est northeast of Savanna II, Tafelberg, 24405. A very showy aroid, with 
immense elongate oblanceolate leaves which superficially resemble those of 
the fern Asplenium Nidus L.; also known from Brazil. 

PHILODENDRON SURINAMENSE Engl. British GUIANA: hemi-epiphyte 
rooted in the ground clinging to tree by short adventitious roots from a 
Euterpe in Euterpe swamp, leaves thinly fleshy, with winged canaliculate 
petioles, spathe green, tightly enclosing spadix except tip, spadix male 
flowers creamy-brown, female green, Baramanni Creek, Waini River, 
N.W.D., #2343. A little-known species, previously recorded only from 
Surinam. 

bisti. Stratiorrs L. British GuIANA;: wallaba forests, Bartica-Potaro 
Road, 23561. A rather small phase of this cosmopolitant acquatic aroid. 

RHODOSPATHA LATIFOLIA Poepp. British GUIANA: climbing epiphyte, 
Mora forest, Kamuni Creek, Groete Creek, Essequibo River, 22883. Also 
known from Peru and Brazil; a showy species. 

RHODOSPATHA SPRUCEANA (Schott.) Macbr. British GuIANA: epiphyte, 
leaves fleshy, spadix pale orange, occasional, wallaba forest, Kaieteur Pla- 
teau, 23328. Previously found in Peru, Brazil, and Colombia. 

SPATHIPHYLLUM CANNAEFOLIUM (Dryand.) Schott. British GUIANA: 
perennial fleshy tufted herb of Manicaria swamp, material is larger in all 
parts than that normally encountered in the swamp forest, leaves erect on 
long stalks, spathe open, green on reverse, white, glossy on upper face, 
spadix pale cream, Mabaruma, Aruka River, N.W.D., F2388. A showy spe- 
cies which is occasionally cultivated, indigenous to Trinidad, Venezuela, 
Colombia, and probably Brazil. 

STENOSPERMATUM SPRUCEANUM Schott. Surinam: terrestrial, inflores- 
cence nodding, spathe white, infrequent in high forest, base of south cliffs, 
Arrowhead Basin, Tafelberg, 24459; climbing epiphyte, spathe white, high 
forest, 300 m. south-east Ridge, Tafelberg, 24556. Also known from British 
Guiana, Brazil, Peru, and Coiombia. A showy and attractive plant. 

SYNGONIUM TERNATUM Gleason. SURINAM: spathe yellow, frequent epi- 
phyte, primary jungle, Charlesburg Rift, 3 km. north of Paramaribo, 
22800. Previously reported only from British Guiana. 

UROSPATHA SAGITTIFOLIA (Rodsch.) Schott. Brirish GuIaNa: terres- 
trial, inundated river-banks, spathe chocolate-colored, rare, Potaro River, 
Kaieteur Plateau, 23393. Also known from French Guiana and Brazil. A 
strange and spectacular aroid, exhibiting a predilection for a semi-aquatic 
habitat. 

XYRIDACEAE" 


XYRIS DOLICHOSPERMA Lanj. British GuIANA: locally frequent, from 
damp sand, Kaieteur Plateau, 23234; locally frequent from boggy places, 


111 By J. Lanjouw and J. C. Lindeman. 
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Kaieteur Plateau, 23317. SwuRINAM: grass savanna near Zanderij II, 
23647; locally frequent, border of seeps, with Commelina, Drosera in 
Sphagnum, Savanna VIII, Tafelberg, 24528. This species seems to be rather 
common both in British Guiana and in Surinam. 

XYRIS SURINAMENSIS Spreng. British GUIANA: common in damp sand, 
Kaieteur Plateau, 23141. SurrmNam: frequent in grass savanna near Zan- 
derij Il, 23672; South Savanna, vicinity Arawak village at Mata, 24980. 
A common species in Guiana and the Amazon region. 

XYRIS PARAENSIS Poepp. apud. Kunth. Surmnam: frequent in grass 
savanna near Zanderij Il, 23674. This species seems to be rather rare 
in Surinam. 

XYRIS LONGICEPS Malme. Surinam: frequent in wet savanna near Zan- 
derij I, 23718; wet open places on rock, Savanna III, Tafelberg, 24259; 
frequent, wet sphagnum-filled cracks in rocks, Savanna IV, Tafelberg, 
24395b; frequent in grass savanna near Zanderij II, 23673. This species is 
common in Surinam. It is remarkable that it has not yet been reported 
from British Guiana, though undoubtedly it must oceur there too. 

Xyris ULEANA Malme. British GUIANA: locally frequent, from stream 
bed, Kaieteur Plateau, 23386. SurmNAm: infrequent in Savanna I, Tafel- 
berg, 24202; frequent on wet places with Cyperaceae on rocks in Savanna 
II, Tafelberg, 24259a; frequent in eracks of rocks, bed of Lisa Creek, near 
falls, Tafelberg, 24384. This rare species is apparently common on Tafel- 
berg. 

XYRIS SPATHACEA Lanj. SuRINAM: common in grass savanna near 
Zanderij II, 23664. A second record of this endemic species, collected not 
very far from the type locality. 

XYRIS GLABRATA Griseb. BritisH GUIANA: locally common in damp sand 
and shallow crevices, Kaieteur Plateau, 23164. 

Note: This specimen is somewhat doubtful. It differs from the typical 
X. glabrata in the following characteristics: Leaves with a rugulose surface 
in the sheathing part and with dentate-scabrous margins, sometimes with 
very short, stiff cilia and a suleate lamina; peduncle and leaf glossy-red, 
6-9 em. long, in the upper part with a more or less scabrous carina and a 
rather blunt, 1 mm. long tip. In the rugose leaf-base and the glossy-red 
peduncle leaf the specimen resembles XY. surinamensis. It may be it is a 
hybrid of the latter species with XY. glabrata. 

SURINAM: frequent on wet places with Cyperaceae, rocks, Savanna II, 
Tafelberg, 24277. Frequent, wet open places on rocks, Savanna I, Tafel- 
berg, 24203. A rather common species in Surinam. 

XYRIS GUIANENSIS: Steudel. British Guiana: locally frequent, sandy 
ground, sedge bog, Kaieteur Plateau, 23179. Surmnam: frequent on cracks 
in rocks, Lisa Creek near falls, Tafelberg, 24385. The specimens are com- 
paratively small, 9-14 em. high and with very narrow leaves, 0.8—1.1 mm. 
wide. A rather common species in Guiana and Brazil. 

Xyris connosepala Lanjouw & Lindeman sp. nov. Species e stirpe 
NXyridis quianensis Steudel. Caespitosa, radicibus tenuissimis. Folia eompla- 
nata, 3-5 em. longa, 0.2-0.7 mm. lata, apice acutiusculo, aciebus cartilagi- 
neo-incrassatis, in juventute ciliis minimis ornatis; vagina quintam vel 
quartam partem folii oceupanti, ligula 0.4-0.6 mm. longa, acuta ornata, 
hyalino-marginata, eciliata, superne lamina nonnihil latiori, inferne paulo 
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dilatata. Scapi teretes, gracillimi, 12-22 cm. alti, ca. 0.25 mm. ecrassi, 
laeves, basi folio involuti ceteris longitudine aequante, longevaginata lami- 
naque 7-11 mm. longa. Spica vulgo 2—3-flora, fusiformis, 4.0-5.5 mm. longa, 
1.5—-2.0 mm. erassa; bracteae infimae ovato-oblongae, ca. 3 mm. longae et 
1.2 mm. latae, obtuse carinatae, area dorsali longa ornatae, obtusiusculae, 
bracteae secundae ovato-oblongae, ca. 3.5 mm. longae, ecarinatae, area dor- 
sali magna, lanceolata, 3 mm. longa ornatae, obtusae, ceterae lanceolatae, 
naviculares, ca. 4.2 mm. longae, area dorsali 2 mm. longa ornatae, obtusae. 
Sepala lateralia postice in parte tertia vel quarta inferiore connata, sub- 
equilateralia, lanceolata, ca. 4.3 mm. longa, junctim 1.2 mm. lata, in parte 
media amguste serratulo-carinata, obtusiuscula. Ovarium uniloculare, ob- 
longum, ca. 2 mm. longum, placenta basali-centralis, funiculis longis. Sem- 
ina fusiformia, 0.5 mm. longa, 0.2 mm. lata, longitudinaliter striata, fusca. 

Type: Surinam: frequent in wet sphagnum-filled cracks in rocks, Sa- 
vanna IV, Tafelberg, Aug. 16, 1944, Maguire 24395a. Utrecht, New York 
Botanical Garden. 

A remarkable new species related to X. guianensis and X. filiscapa in 
its vegetative parts, to XY. subuniflora in the connate sepals. 

Xyris Jupicar L. C. Rich. British Guiana: locally frequent on rocks 
by river, Potaro River Gorge, Amatuk Portage, 23023; locally occasional, 
aquatic tufted perennial, Kaieteur Plateau, 23235. Surinam: frequent in 
flowing water, Geyskes Creek, Camp No. 5, Coppename River Headwaters, 
24833; in wet sand, savanna vicinity, Sectie O, km. 68, 25013; wet sand 
savanna, Zanderi) II, 25036. A very common American species. 


ANNONACEAE!” 


UNoNopsis GUATTERIODES (A.D.C.) R.E.Fr. Anona_ peduncularis 
Steud. Surinam: scandent shrub, infrequent, Saramacca River, vicinity 
Brokolonka, 23793. British to French Guiana, North Brazil (States of 
Amazonas, Para, and Maranhao). 

UNONOPSIS GLAUCOPETALA R.E.Fr. Surmnam: tree 7 m. high, 1 dm. 
in diameter, flowers green, very fragrant, border pina swamp, Saramacca 
River Headwaters, vicinity of Krappa Camp (No. 2), 24124. Known also 
from British Guiana. 

CYMBOPETALUM BRASILIENSE (Veil.) Benth. Surtnam: infrequent, Sara- 
macca River, along railroad near km. 70, 23609; wallaba forest along Tafel- 
berg Creek, vicinity of Base Camp, 24096. Trinidad, Venezuela, British 
Guiana, Surinam, Brazil south to Rio de Janeiro. 

XYLOPIA AMAZONICA R.E.Fr. Surinam: tree 5 m. tall, 15 em. in 
diameter, bark thin, reddish, longitudinally scaling, buttressed, flowers 
white, mixed wallaba forest, km. 22, Tafelberg, 24878. Previously known 
only from the Amazon region of Brazil (Mandéos). 

ANAXAGOREA DOLICHOCARPA Sprague & Sandw. SurINAM: small tree, 
8 m. high, 10 em. diam., petals fleshy, brown outside, cream within, primary 
jungle to rear of village of Posoegronoe, Saramacca River, 24021; frequent 
in low dense wallaba forest, Tafelberg Creek, vicinity of Base Camp, 
24097 ; infrequent, fruit cream-colored, stipe reddish, cauliflorous, southern 


112 By Robert E. Fries. 
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rocky slopes of Arrowhead Basin, Tafelberg, 24605. East Colombia and 
Venezuela, all Guianas, and Brazil south to Bahia and Rio de Janeiro. 

GUATTERIA CHRYSOPETALA (Steud.) Mig. Anona chrysopetala Steud. 
SurINAM: frequent, along rim of Arrowhead Basin, Tafelberg, 24430. 
The type is known only from Surinam, two varieties from French Guiana 
and North Brazil (Para). 

GUATTERIA GRACILIPES R.E.Fr. Surtnam: frequent, tree 5 m. high, 
5 em. diam., fruit turning purple-black, receptacle and pedicels red, Tafel- 
berg, 1.5 km. south of East Ridge, 24589. Previously known only from 
North Brazil (State of Para). 

GUATTERIA UMBONATA R.E.Fr. British GuiANA: from bush island in 
savanna, occasional, Kaieteur Plateau, 23121. Previously known only from 
the state Para of Brazil. 

GUATTERIA PROCERA R.E.Fr. Surinam: tree 12 m. high, 15 em. diam., 
flowers greenish, in high mixed forest, Tafelberg, below cliffs of west es- 
earpment, 24684. Previously known only from Essequibo River in British 
Guiana. 

GUATTERIA SCHOMBURGKIANA Mart. SURINAM: overhanging cliffs, west 
escarpment, Tafelberg, 24683; frequent, tree 18 m. high, 25 em. diam., 
mixed transition high-low bush, 5 km. s. w. Savanna No. 1, Tafelberg, 
24781. British Guiana, Surinam, and North Brazil. 

GUATTERIA SCANDENS Ducke. British GUIANA: occasional in mixed 
forest, Kamuni Creek, Groete Creek, Essequibo River, 22941. Surinam: 
infrequent; high climbing rope, cauliflorous, flowers vellow-green, anthers 
orange, fruit red, swampy bush to rear of village of Kwatta hede, Sara- 
macea River, 23916. British Guiana to French Guiana, State of Para in 
North Brazil. 

DUGUETIA MEGALOPHYLLA R.E.Fr. British Guiana: Takutu Creek to 
Puruni River, Mazaruni River, F2090 (F.D. 4826). The description of 
this new species, based on the same number, is published this year in Kew 
Bulletin. 

DUGUETIA CALYCINA R.Ben. SurRINAM: gorge below Augustus Falls, 
North Ridge Creek, 24758; south base of Table Mountain, Tafelberg, 24820. 
Guiana and North Brazil (Para). 

DUGUETIA INCONSPICUA Sagot. SURINAM: shrub to 1.5 m. high, flowers 
white, below cliffs of west escarpment in high mixed forest, Tafelberg, 
24685. British to French Guiana. 

DUGUETIA NEGLECTA Sandw. British Guiana: Kamuni Creek, Groete 
Creek, Essequibo River in high mixed forest, 22818; 22899. Known only 
from British Guiana. 

DUGUETIA PYCNASTERA Sandw. British GUIANA: infrequent, opening 
in high forest, Kamuni Creek, Groete Creek, Essequibo River, 22889. 
Known also from Surinam. 

ANNONA SYMPHYOCARPA Sandw. BRITISH GUIANA: rare, tree 6 m. high, 
15 em. diam., bush island, Kaieteur Plateau, 23443. Previously known only 
from Demerara and Essequibo Rivers, British Guiana. 

ANNONA HAEMATANTHA Miz. Surinam: rope, flowers purple, high for- 
est, Arrowhead Basin, base south cliffs, Tafelberg, 24470. British to French 
Guiana. 

RoOuunia Exsucca (Dun.) A.DC. British Guiana: 100 feet high and 
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2 feet diam., secondary forest on white sand, Potaro River Gorge, trail 
from Tukeit to Kaieteur Falls, 23065. West Indies (Trinidad), Venezuela, 
Guiana and North Brazil (Para, Amazonas). 


MONIMIACEAE! 


SIPARUNA DECIPIENS A.DC. Surinam: Saramacca River near Jacob 
kondre, 23885. A rather common species. 

SIPARUNA Sprucer A.DC. Surinam: lower North Ridge Creek, Tafel- 
berg, 24807. New for Surinam. A remarkable new record of this rare 
species, hitherto only known from the Rio Uaupes in the northern Ama- 
zonian Brazil. 

SIPARUNA GUIANENSIS Aubl. British GuIANA: frequent in forest, Esse- 
quibo River, Kamuni Creek, Groete Creek, 22886. A very common species. 

SIPARUNA sp. British GuIANA: locally common, small tree with brick 
red fruit with a strong unpleasant odor, on rocky lateritic soil from dolerite 
dyke, Potaro River, Garroway stream, 22997. Material too incomplete for 
determination. Probably a new species. 


DROSERACEAE''* 


DROSERA CAPILLARIS Poir. SuRINAM: frequent, in Sphagnum along 
seeps, Savanna VIII, Tafelberg, 24432; 24486. Southern United States to 
Guiana. 

DROSERA CAYENNENSIS Sagot ex Diels. BriTISH GUIANA: common, 
leaves red, occasionally green in shade, flowers white, from beneath a 
bromeliad, savanna, Kaieteur Plateau, 23466. Amazonian district, French 
Guiana. 

DrosERA PusILLA H. B. K. Surinam: leaves bright red, common, wet 
sand in savanna, Zanderij II, 25035. Venezuela, British Guiana. The most 
common Drosera species in Surinam. 


CONNARACEAE!'!® 


ROUREA FRUTESCENS Aubl. British GUIANA: in mora and mixed forest, 
Essequibo River, Kamuni Creek, Groete Creek, 22910. This species seems 
to be common both in French and British Guiana and in Trinidad. It has 
curiously enough still not yet been recorded for Surinam. 

ROUREA SURINAMENSIS Miq. SurRINaM: infrequent, river banks below 
rapids, Saramacea River, vicinity of Jacob kondre, 23832. A common 
species in Guiana. 

ConNaArRUus Perrottretu (D.C.) Planch. Surrnam: Saramacea River, 
Tafelberg Creek, 24897; Saramacca River, 3 km. above Boschland, 24041; 
infrequent on river banks below rapids, Saramacca River, near Jacob 
kondre, 23823; infrequent on river banks below rapids, Saramacca River, 
near Jacob kondre, 23815. A common species in Guiana and the neighbor- 
ing part of Brazil. 


113 By J. Lanjouw and J. C. Lindeman. 
114 By G. J. H. Amshoff. 
115 By J. Lanjouw and W. van Zeist. 
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BURSERACEAE! '® 


PROTIUM HEPTAPHYLLUM (Aubl.) March. var. BRASILIENSE Engl. Surt- 
NAM: vicinity of Arawak village of Mata, 24956. Northern and eastern 
South America. 

Protium Pullei Swart, sp. nov. Arbor ca. 12 m. alta. Ramuli robusti 
4 mm. diam. teretes glabri fusci lenticellis oblongis ferrugineis minutis. 
Folia trifoliata 17(16-21) em. longa glabra, petiolis robustis semitereti- 
bus 4—5 em. longis ad basim inerassatis demum transverse rimosis, petiolulis 
semiteretibus robustis utrinque subincrassatis 1 em. longis terminalibus 
2.25 em. longis foliolis oblongo-ellipticis 11(7.5-13) em. longis 5(3.75—5.5) 
em. latis, ad apicem abruptius acuminatis, acumine sublineari 8(5—-10) mm. 
longo 2.5 (2-3) mm. lato, ad basim cuneatis, margine integro coriaceis 
utrinque nitidis laevibus supra glaucescentibus infra viridibus nervis secun- 
dariis utrinque 11 nervis primariis et secundariis utrinque prominentibus. 
Inflorescentiae axillares breves pauce ramosae pauciflorae ca. 1 em. longae. 
Ramuli teretes striati cum pedicellis teretibus flore aequilongis bracteis 
bracteolisque triangularibus obtusis densiusecule puberuli. Flores 5-meri. 
Calyx cupuliformis lobis oblongo-triangularibus acutis tubo aequilongis. 
Petala valvata oblongo-triangularia acuta apiculo inflexo carnosa. Stamina 
10. Discus 10-lobus glaber. Pistillum glabrum ovario late ovoideo stigmate 
5-lobo coronato. 

Type: frequent, tree 12 m. high, 15 em. diameter, exuding a pitch on 
trunk used by Indians to make fire, mixed transition high-low bush 5 km. 
s.w. Savanna 1, Tafelberg, Surinam, Maguire 24784. New York Botanical 
Garden. 

Protium Pullei Swart closely resembles P. attenuatum (Rose) Urb. 
from the Lesser Antilles and P. Icicariba (DC.) March. from s.e. Brazil. 
It differs from both species by its constantly trifoliolate leaves and in 
that the acumen of the leaflets is three times as long as wide; moreover it 
differs from the former species by its clustered and few-flowered inflores- 
censes and from the latter species by its semiterete robust transversely 
rimose petioles, its larger leaflets and its glabrous calyx and corolla. 

Protium Pullei Swart is named in honor of Prof. Dr. A. A. Pulle, of 
Utrecht, who devoted his scientific career to the promotion of the research 
of the flora of Surinam and who recently retired from official duty. 

PROTIUM TRIFOLIOLATUM Engl. British Guiana: Kaieteur Plateau, 
along Potaro River above Kaieteur Falls, 23533. Equatorial South America, 
east of the Andes. 

TRATTINICKIA BURSERIFOLIA Mart. British GuIANa: bush island, Kaie- 
teur Plateau, 23209. Surtnam: Saramacca River, trail to rear of village 
of Pakka Pakka, 23970A ; opening in rocky area, low Clusia-bush, between 
Camps no. 2 and 1, Tafelberg, 24641. Equatorial South America, east of 
the Andes. 

MELIACEAE" 

TRICHILIA SUBSESSILIFOLIA C. DC. Surinam: tree 12 m. high, 15 em. 

in diameter, flowers white, low forest, frequent, Tafelberg, 24195; tree 15 m. 


116 By J. J. Swart. 
117 By G. J. H. Amshoff. 
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high, 20 em. in diameter, flowers white, on line, vicinity Blackwater Camp 
(5), Coppenam River Headwaters, 24182 fil. July. French Guiana and 
Surinam ; represented in British Guiana by the very closely allied (perhaps 
not specifically distinct) 7. Schomburgkiana C. DC. 

TRICHILIA ACARIAEANTHA Harms. SURINAM: small tree, fruit turning 
yellow, inner pericarp bright red, high bush, base north escarpment, Tafel- 
berg, 24182. Surinam (collected in the forest reserves Sectie O, Zanderij I 
and Brownsberg) and British Guiana (Essequibo River region, F. D. 2478 
and 4023). 

ERYTHROXYLACEAE''* 


ERYTHROXYLUM CITRIFOLIUM St.-Hil. SurmNam: shrub or small tree, 
flowers greenish, savanna vicinity Sectie O, km. 68, 25023. Central America, 
northern South America. Probably throughout the country. 


VOCHYSIACEAE'” 


(JUALEA ALBIFLORA Warm. SURINAM: tree 25 m. tall, 50 em. in diameter, 
petals white with a yellow central line, high mixed wallaba forest, base of 
talus, Tafelberg, 24841. Guiana, Amazonian district. 

VOCHYSIA TETRAPHYLLA (G. F. W. Meyer) DC. Surinam: tree, flowers 
yellow, overhanging Toekoemoetoe Creek, 24917. Frequent throughout 
Guiana, along rivers. 

AQUIFOLIACEAE 

ILEX JENMANI Loes. Surinam: tree 10 m. high, vicinity Arawak vil- 
lage Mata, Zanderij I, 24954. British Guiana. Collected in Surinam in the 
forest reserves Zanderij I and Sectie O, and along the Coppenam River. 


OCH NACEA E 


ELVASIA ESSEQUIBENSIS Engl. British GUIANA: tree 12 m. tall, 12 em. 
diam., common, mixed forest, Kamuni Creek, Groete Creek, Essequibo 
River, 22934. Apparently restricted to British Guiana. 

POECILANDRA RETUSA Tul. BritTisH GUIANA: tree 4 m. high, 4 em. diam., 
flowers yellow, occasional Kaieteur Savanna, 23186; 23186a. Generally dis- 
tributed in the Guiana Highland of Venezuela and British Guiana. 

Ouratea decagyna Maguire, sp. nov. 0. polygyna sensu Wehlburg, FI. 
Surinam 3: 335. 1937; non Engler, Fl. Bras 12?: 342. 1876. Arbor medio- 
cris; laminis ellipticis vel oblongo-ellipticis, apicibus brevi-acuminatis, sub- 
conduplicatis, basibus subacutis vel obtusis, marginibus obsolete serrulatis; 
paniculis late pyramidalibus, dense floriferis; alabastris ovoideis magnis; 
floribus magnis, carpidiis 10; receptaculis disciformibus; drupis late ellip- 
soidalibus. 

Medium-sized non-buttressed tree with smooth bark and hard red wood; 
leaf blades (4) 5-7 em. broad, (8) 10-18 em. long, elliptic to oblong-elliptie, 
the apex short-acuminate, subeconduplicate, the base subacute or obtuse, the 
margins obsoletely serrulate, lateral veins numerous, indistinct, the primary 
about 10 (pairs), arcuate, midrib prominent, petioles 8-10 mm. long; pani- 
cle 8-15 em. long, broadly pyramidal, densely flowered ; buds ovoid 8—10 mm. 


118 By G. J. H. Amshoff. 
119 By F. A. Stafleu. 
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long, 4-5 mm. broad; flowers yellow, fragrant; sepals 10-12 mm. long, 
5-6 mm. broad, lanceolate; petals 14-16 mm. long, 10-12 mm. broad, 
obovate-spatulate ; anthers 10, sessile, 9-10 mm. long, ca. 1.5 mm. wide at the 
base, tapering to a beak 0.5 mm. wide, transversely rugose; carpids 10; 
style 9-11 mm. long, contorted; receptacle fleshy, disciform, red, its sym- 
metry dependent upon the number of carpids developing; drupes 6—8 mm. 
long, broadly ellipsoid, purple. 

Type: tree 20 m. tall, 3 dm. diam. not buttressed, bark smooth, wood red, 
hard, flowers yellow, fragrant, mixed montane forest, km. 4, Saramacea 
River Headwaters, July 17, 1944, Maguire 24128. New York Botanical 
Garden. Cotypes: tree 20 m. high, 40 em. diam., leaves dark green, flowers 
yellow, mixed high montane forest, North Ridge, Tafelberg, Maguire 24805; 
tree 25 m. tall, 4 dm. diam., flowers yellow, fragrant, receptacle red, fruit 
purple, frequent, mixed Wallaba forest, km. 19, Coppenam River Head- 
waters, Sept. 23, 1944, Maguire 24835. In addition to the type collections, 
apparently B.W. 6880, Brownsberg, Surinam, cited under O. polygyna in 
the Fl. Surinam (l.c.), belongs here. Unquestionably this species is closely 
allied to O. polygyna of Bahia, Brazil, because of the ten-carpellate ovary 
common to both. No specimen of O. polygyna has been seen. A comparison 
of our new species with it must therefore be drawn from Engler’s'*®® de- 
tailed original description and plate. 


O. polygyna O. decagyna 

leaves 2.5-3.5 x 10-15 em. (4) 5-7 x 8-18 em. 

ratio approx. 1: 4 ratio approx. 1:2.4 
bud 4-5 mm. long 8-10 mm. long 
sepals 5 mm. long 10-12 mm. long 
petals 5-6 mm. long i4--16 mm. long 
anthers 4 mm. long 7-10 mm. long 
style 4 mm. long 12 mm. long 


A consideration of these figures forces the conclusion that the Surinam 
plants are specifically distinct, for the discrepancy in flower size is clearly 
much beyond the tolerable range of species variation in Ouratea. And not 
only is the leaf of O. decagyna relatively twice as broad as that of O. poly- 
gyna but it is definitely of a different shape, broadly elliptic to elliptie- 
oblong as against dedidedly lanceolate, as inspection of plate 69 (op. cit.) 
clearly shows. 

Ouratea Gillyana (Dwyer) Sandwith & Maguire, comb. nov. Kaveteu- 
ria Gillyana Dwyer, Bull. Torrey Club 70: 51. Ja 1943; Ouratea cernuiflora 
Sandwith, Jour. Arnold Arb. 24: 225. Ap 1943. Bririsn Guiana: shrub 
1.5-2.0 m. high, inflorescence, calyx, and fleshy globose receptacle crimson, 
earpids globose, pale brown, finely tuberculate, 1-5 developing, frequent 
on bush islands, Kaieteur Savanna, 23172. 

Dwyer, in the January issue of Bulletin of the Torrey Botanical Club 
(l.e.), proposed the genus Kaieteuria based on Jenman 863 from Kaieteur 
as distinct from Ouratea because of ‘‘striking’’ flower and fruit differences, 
viz. (1) that the calyx consists of 2 or 3 sepals which are fused in bud, 
and are ‘‘torn apart’’ during anthesis, and (2) that, ‘‘In fruit, the torus 


—_——. 


120 Fl. Bras. 122: 342, pl. 69. 1876. 
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becomes lignose, scarcely expands and bears a single drupe encased in the 
two persistent sepals.”’ 

Likewise based upon the same collection, Jenman 863 (and Jenman 
1210), Sandwith, little more than three months later (Jour. Arnold Arb. 
l.c.) proposed a new species under the genus Ouratea as O. cernuiflora. 

It is obvious then that whichever may be the proper generic assignment 
of this species, the specific epithet Gillyana takes precedence. 

The ealyx character of the Kaieteur shrub is indeed striking, but is one 
that is not completely anomalous in the genus Ouratea, as was previously 
pointed out by Sandwith, who wrote of it (p. 226, lc.) : ‘‘An outstanding 
species of Ouratea on account of the ascending axillary |or terminal] 
racemes with nodding flowers on recurved pedicels and the very peculiar 
calyx with completely fused and indistinguishable sepals ruptured at the 
time of flowering into 2 or 3 concave coriaceous lobes. A tendency to a 
gradation toward this phenomenon can be observed in certain other species, 
for instance, on some specimens of O. acuminata (DC.) Engl. in which the 
inner sepals adhere so closely to the coriaceous outer members that their 
broadly searious free margin cannot be separated and distinguished without 
dissection and examination of the inner side of the whole calyx.’’ It may 
be further observed that this ‘‘rupturing”’ or ‘‘splitting’’ is not an irregu- 
lar parting of the tissues as a result of pressure from within, but a regular 
dehiscence along the connate margins of the sepals. 

The other differences cited by Dwyer, as is now evident from field obser- 
vation and further collected material, do not obtain. Persistent sepals com- 
monly oceur in a number of species of Ouratea. At maturity the receptacle 
of this species under question is fleshy, and may be expanded to as much 
as 5 mm. in diameter. Commonly a single drupe does mature, as stated by 
Dwyer, but a single developed carpid is of common occurence among many 
species of Ouratea. However, frequently in specimens of the Kaieteur spe- 
cies several or often 5 carpids mature, exhibiting a variability in this regard 
that is generally found in the genus. 

As a consequence, in review of the problem, Mr. Sandwith adheres to 
his earlier assignment of this species to the genus Ouratea. I coneur in 
this disposition ; accordingly we join in the necessary transfer of Kaieteuria 
Gillyana to Ouratea Gillyana. 

OURATEA GUIANENSIS Aubl. British GuIANA: shrub to 2 m. high, 
branches few, horizontal, flowers yellow, mature fruit black, receptacle 
swollen, vellowish, on white sand, mixed forest, Kangaruma, Potaro River, 
22993. SURINAM: small tree, petals pale yellow, anthers deep yellow, Tafel- 
berg Creek, Saramacca River Headwaters, 24085;; shrub or small tree, 
flowers yellow, vicinity Blackwater Camp, (5) Coppenam River Head- 
waters, 24171. British Guiana to Amazonian Brazil. 

Additional collections from British Guiana are to be referred here: 
Potaro River, Gleason 125, 224, 227, 245, 246, and 248; Mazaruni River, 
Leng 238; on all of these sheets Mr. N. E. Brown made the following an- 
notation ‘‘ =Jenman 1100, from Waraputa cataract.’’ On Gleason 125 
Brown further wrote: ‘‘This Ouratea is very much like Aublet’s type of 
O. guianensis, with which I have this day compared it, but it differs from 
that species by its leaves being more cuneate at the base, the veins rather 
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more numerous, and the infloresence rather less branched. N. E. Brown 
Feb. 28, 1923.”’ 

Surinam material is variable, the leaves attaining dimensions of 13-— 
45 em., with decidedly finely serrate margins. These conditions would seem 
to bridge the gap between O. guianensis as interpreted here and the Bra- 
zilian O. gigantophylla. But leaves of the Brazilian species have deeply and 
conspicuously impressed veins, and stand very distinctly apart from those 
of O. guianensis. Even so certain specimens of the latter from British 
Guiana, notably Gleason 227, and 248 from the Potaro River have moré than 
a suggestion of the impressed vein character. The Guiana plants seem to be 
even closer to O. tarapotensis Macbr. of the Amazonian Peru. 

Mr. Sandwith has suspected (in correspondence of Aug. 5, 1948) that 
the British Guiana material, at least, may be referable to O. longifolia 
(DC.) Engl., but he has not had the opportunity to examine the type of 
that binomial nor that of O. guianensis. 

A better understanding and more adequate material of these popula- 
tions my demonstrate them to constitute a single widespread and polymor- 
phie species. Moreover, adequate typification is necessary before any of the 
specimens here cited may be definitely assigned. 

OURATEA SCHOMBURGKI! (Planch.) Engl. British GuIANA: shrub 10 
feet high, Iteballi Falls, Essequibo River, F 1669 (F.D. 4405); shrub to 
20 feet high, 6 inches diam., rocky island, Marshall Falls, Mazaruni River 
F2689 (F.D. 5482) ; tree 20 feet high, 3 inches diam; Ituribisi Lake, Esse- 
quibo coast, P2697 (F.D. 5472). SURINAM: tree, torus red, river bank. 
Saramaceca River between Jacob kondre and Kwatta hede, 23901; shrub or 
small tree, floral axis and torus red, fruit black, full exposure, small open 
island, Saramacca River between Kwatta hede and Pakka Pakka, 23954. 
Amencnian Brazil, Surinam, British Guiana. 

Mr. Sandwith has examined F.D. 4405, and 23954, of which he writes; 
gf Sd 1405 [is] in my opinion certainly O. Schomburgkii (Planch.) Engl. 
We have authentic material and several other sheets. Surely Maguire 23954 
is also probably J. Schomburkii! The leaves and inflorescence match ex- 
tremely well. We have type-number material of Ule’s O. racemiformis |to 
which I had referred the specimens in question], Ule 7991, and I have 
identified it in the past as O. Schomburgkui; and see no reason to alter my 
opinion.’’ 

In acknowledgement of Mr. Sandwith’s judgement the specimens cited 
above are referred to O. Schentberahd. In the same light it would seem 
also that O. racemiformis must become a synonym of O. Schomburgkii. 

OuraTea cf. O. roraimae Engl. British Guiana: shrubs 2 m. high, 
1-2 em. diam., flowers yellow, fruit (immature) green, torus crimson, ocea- 
sional sedge bogs and bush-island fringes, Kaieteur Savanna, 23147 ; 23147a; 
23147b; shrub of scrub savanna, to 6 feet high, < white sand, Ituni Road, 
Mackenzie, Demerara River, P2495 (F.D. 5231). Savannas, British Guiana 
and southern Venezuela. 

OQURATEA SURINAMENSIS (Planch.) Wehlburg. Surinam: shrub to 2 m. 
high, bark grayish-brown or brown, tending to exfoliate, flowers yellow, 
torus dark red, carpids grayish, minutely rugulose, frequent, Savanna II, 
Tafelberg, 24249; Savanna IV, Tafelberg, 24389a, 26175. Known only from 
Surinam. 
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SAUVAGESIA ERECTA L. British GUIANA: perennial herb to 30 cm. high, 
Garraway Stream, Potaro River, 22792. Surinam: frequent annual, 
Charlesburg Rift, 3 km. north Paramaribo, 22744; annual or short-lived 
perennial, stony stream side, Blackwater Camp (5) Coppenam River Head- 
waters, 24190; perennial herb, petals pale pink, stamens and stamenodes 
red, mossy banks, lower Augustus Creek, Tafelberg, 24733. Widespread, 
West Indies and tropical America; reportedly pantropic. 

SAUVAGESIA RORAIMENS!s Ule. SurRINAM: annual, flowers white, base 
dripping cliffs, north escarpment, Tafelberg, 24193; annual, flowers white, 
dry opening in low bush 1.5 km. south of Savanna I, Tafelberg, 24352; 
annual, flowers white, openings in high bush vicinity Arrowhead Basin, 
Tafelberg, 24418. Mt. Roraima, Venezuela (type locality), and Surinam. 
Otherwise reported in Surinam from Hendriktop and the Wilhelmina 
Range. 

Our specimens are all definitely annual. The other material from Suri- 
nam is described as underbrush, 30—50 em. high, and the type as ‘‘suffruti- 
cosa,’’ the ‘‘stengel 3—5 dm. hoch.’’ Nevertheless, in consideration of the 
extreme variability in habit that occurs elsewhere in the genus, the Tafel- 
berg plants must be interpreted as S. roraimensis. 

SAUVAGESIA SPRENGELI St.-Hil. British GUIANA: perennial suffru- 
tescent herb, stems red, flowers pink, frequent, dry sandy soil, Kaieteur 
Savanna, 23202 (intermediate to S. amoena Ule). Surinam: flowers rose, 
frequent on white sand, Zanderij II, 23693; perennial, petals white flushed 
with pink, frequent, Savanna I, Tafelberg, 24208. Widespread, Trinidad 
and tropical South America. 

The Kaieteur specimens are intermediate in habit and leaf character 
between the exceedingly polymorphic S. Sprengelii, and the geographically 
restricted S. amoena, suggesting that the latter may be only an extreme 
broad-leafed phase of S. Sprengelti. 


CARYOCARACEAE 


ANTHODISCUS MAZARUNENSIS Gilly. Surinam: tree 25 m. high, 50 em. 
diam., flowers yellow, corolla calyptroid, high bush, south rim Arrowhead 
basin, 24576. 

COMBRETACEAE 


Buchenavia Fanshawei Exell & Maguire, sp. nov. Arbor mediocris; 
folia breviter petiolata, petiolo sparsissime minute pubescenti vel glabro; 
lamina oblanceolata apice breviter acuminato, basi acuto, glabra, haud con- 
spicue lepidota, costis infra prominentibus ; fructus sessilis oblongo-globosus, 
carnosus, Juventute dense pubescens demum glabrescens. 

Tree probably as much as 35 m. high and 50 em. diam; leaves short- 
petioled, the petioles sparsely and minutely pubescent or glabrous, the 
blades 7-14 em. long, (2.5) 3.5-6.0 em. broad oblanceolate, the apex with 
a short blunt acumen, the base acute, glabrous not at all lepidote, the lateral 
veins 3-4 pairs, impressed in the upper surface, prominent on the lower; 
spikes axillary, 3-6 (12) em. long, angled, pendant, tawny-pubescent, 
finally glabrescent ; flowers not present in the type collection ; drupes oblong- 
globose, 15-18 mm. long, fleshy, yellow, sparsely hirtellous, glabrate, 1-3 
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maturing; seed 12-15 mm. long, strongly ribbed lengthwise, pale cream, 
embedded in a transluscent mucilage. 

Type: tree 10 m. high, 40 em. diam., fruit oblong-globose, yellow, in 
pendant spikes, seed solitary, pale cream, embedded in transluscent muci- 
lage; rare, riverside, Potaro River below Tukeit, British Guiana, May 16, 
1944, Maguire & Fanshawe 23499. New York Botanical Garden; British 
Museum. 

BritisH GuIANA: tree 40 feet high, berry yellow, banks of Potaro River, 
Tumatumari, Gleason 401. In addition, almost certainly the following be- 
long here: tree 12 m. high along river, Kuyuwini River, Smith 3033; from 
large relict tree in secondary forest, Mazaruni Station, towards Labbakabra 
Creek, Sandwith 1219; Kamakusa, upper Mazaruni River la Cruz 3074; 
tree 90 feet high, 16 inches diam. Mahdia River, Potaro River, Bartica- 
Potaro Road, F1039 (F.D. 3775); tree 110 feet high, 20 inches diam., same 
locality, F1064 (F.D. 3800). 

The only flowering specimen at hand should be commented on more at 
length: tree 60 feet high, 10 inches diam., from secondary forest on brown 
sand; leaves young, when mature leathery, stiff, margins revolute, tufted 
at branch ends, flowers in axillary spikes, yellow-green, perianth shaped 
like a flat bowl, barely lobed, Mazaruni Station, P1270 (F.D. 4006). The 
characterization of flowers of #1270 is in all probability to be considered 
a part of the description of B. Fanshawei; flowers apetatous; patelliform, 
3—4 mm. in diam. the low margins ineurved, with about 10 inconspicuous 
lobes ; stamens 10, inserted at three levels on the calyx tube, near the margin, 
at an approximately mid-way point, and near the base, the filaments ca. 
2 mm. long, anthers elliptic, ca. 1 mm. long, introrse, substipitate, separated 
by a broad, deltoid connective; ovary broadly disciform-conic, densely 
tawny-tomentose, style ca. 1 mm. long, awl-shaped. 

This species is characterized by its oblanceolate leaves with only 3-4 
pairs of lateral nerves which are rather prominent on the lower surface, 
and join the midrib at an acute angle. In these characters it is closest to 
B. ochroprumna Eichl., which has however, smaller, more obovate leaves 
and fruit which retain a dense indumentum when mature. B. grandis Ducke 
has glabrous fruit similar to those of B. Fanshawei, but somewhat larger, 
and leaves of approximately the same size but with 6-7 pairs of nerves and 
a much closer reticulation. 

COMBRETUM BRUNNESCENS Gleason. British GUIANA: vine, fruit green, 
occasional, Kaieteur Savanna, 23355. 

CoMBRETUM Cacoucia (Baill.) Excell. Surmvam: liana, sepals and 
petals green, tinged with pink, filaments red, along railway Sectie O, km. 
70, 23623; 23642. Widespread in tropical America. 

COMBRETUM PYRAMIDATUM Desy. SuRINAM: shrub or small tree 3 m. 
high, flowers white, infrequent, river banks below rapids, Jacob kondre, 
Saramacea River, 23809. 

COMBRETUM LAXUM Jacq. SURINAM: vine, flowers white, frequent 
Toekoemoetoe creek, Saramacea River, 24067. 

Terminalia quintalata Maguire, sp. nov. Arbor mediocris; foliis ob- 
longo-obovatis vel oblanceolatis, subcoriaceis glabris, integris, petiolis brevi- 
bus, alato-marginatis ; inflorescentiis spicatis, axillaribus; floribus sessilibus, 
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filamentis vix exsertis; fructubus parvis, late oblongo-ellipticis, aequaliter 
quinque-alatis. 

Tree at least 25 m. high, 50 em. diam.; leaves aggregated near the ends 
of the shoots, wing-petioled or the upper most subsessile, petioles to 1.5 em. 
long, blade 10-15 em. long (those subtending the inflorescences as little as 
3 em. long and 1.5 em. broad), 5—9 em. broad, oblong-obovate to oblanceo- 
late, the apex rounded or obtuse, the base narrowed to the winged petiole, 
strongly chartaceous to subcoriaceous, glabrous, the veins inconspicuous on 
the upper surface, somewhat prominent on the lower ; inflorescences axillary, 
spicate, 10-15 em. long, minutely puberulent; flowers pentamerous, ovary 
densely tan-short-villous, the hypanthium goblet-shaped, 2.0-3.0 mm. long, 
puberulent, thinly pilose within, the fornices densely pilose, the 5 lobes 
ovate, acute, 1.0-1.75 mm. long; stamens 10, filaments white, awl-shaped, 
exserted by 1 mm. or less, anthers ca. 1 mm. long, apiculate, deeply cordate, 
versatile ; style 3-4 mm. long awl-formed, ovules 2, pendant; fruit inclusive 
of wings 8-10 mm. long, about 8 mm. thick, the broadly oblong-elliptic 
wings equal, about 2 mm. wide. 

Type: tree 24 m. high, 45 em. diam., fruit winged, carmine, on erect 
spikes, locally frequent, Potaro River Gorge, below Amatuk Portage, British 
Guiana, May 19, 1944, Maguire & Fanshawe 23551. New York Botanical 
Garden. Cotype: tree 20 m. high, 25 em. diam., buds white, locally frequent, 
forming pure clumps, low bush, vegetative branchlets coarse, ashy-gray, 
the flowering branchlet slender, Kaieteur Plateau, 23459. The following 
sterile collection was likewise made on the Kaieteur Plateau: tree 5 m. high, 
Kaieteur Savanna, 23313. Known only from the type region. 

T. quintalata seems to be most closely related to T. amazonia (J. F. 
Gmel.) Exell [7. obovata (R. & P.) Steud.|, but differs strongly in leaf, 
flower, and fruit characters. Its fruit is similar to that of 7. Oliveri Bran- 
dis of Burma, but is only half as large. 


ERICACEAE?! 


BerarRiA GLAUCA H.B.K. British Guiana: Kaieteur Savanna, 23268. 
As noted elsewhere, there seems little point in attempting to affix the varie- 
tal names recognized by others in this widespread and variable species 
since they seem to have little or no geographic correlation. 


VACCINIACEAE'”” 

NoTopoRa SCHOMBURGKII Hook. f. British GuIANA: Kaieteur Plateau, 
23145, 23150. These collections are from within the known general range of 
the species, this being British Guiana (primarily the Kaieteur Plateau) and 
parts of Brazil adjacent Mt. Roraima. A specimen from Auyan-tepui, Vene- 

121 By W. H. Camp. 

122 By W. H. Camp. 


Explanation of figure 23 


Satyria Maguirei Camp, sp. nov. From the type sheet, Maguire 24474, Herb. N. 
Y. Bot. Gard. a. Branch, one leaf removed and reversed, showing lower surface. b. De- 
tached portion of old stem and branch. e¢. Stamens, with fused filaments and alternate 
five long and five short anthers. d. Adaxial view of a pair of anthers. 
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zuela, Felix Cardona 257, said to be this species, may be distinct. The dif- pl 
ferences between the present collections, noted on the tickets, seem to fall of 
within the range of variability of this species as I understand it. wo 

ORTHAEA APOPHYSATA (Griseb.) A.C. Smith. British Guiana: Amatuk a 
Portage, Potaro River, 23026; Kaieteur Plateau, 231754. Recorded as being 
a ‘‘rope’’ or liana. Up to about a decade ago this species was known only ¥ 
from the island of Trinidad, B.W.1.; in addition to the foregoing, there is Sl 
before me a specimen (Sandwith 1252) collected at ‘‘Amatuk, Potaro vi 
River’’ in 1937, apparently from the same locality as one of these. - 

Satyria Maguirei Camp, sp. nov. Frutex scandens. Petiolus ad 15 mm. t! 
longus. Folia elliptica vel subovata, apice obtusa vel subacuta, basi rotun- P 
dato, 12—22 em. longa, 6—11 em. lata, coriacea, subnitida, margine integra & 
revoluta, 5-plinervia. Inflorescentia cauliflora, 1—6-flora, 5 mm. longa. . 
Flores consimiles descriptioni et illustrationi Satyriae carnosiflorae Lan- . 
jouw (Ree. Trav. Bot. Néerl. 30: 165-167, f.le-f. 1933). 

Type: Surinam: ‘‘frequent, flowers red; intermediate forest, south rim 
Arrowhead Basin,’’ 725 m. Aug. 24, 1944, Tafelberg; Maguire 24474. New 
York Botanical Garden. Additional specimen; ibid. Maguire 24429, Aug. 
21, 1944. 

This material presents something of a problem. Upon dissection the 
flowers and flower parts proved to be so similar to the description and 


figures by Lanjouw for his S. carnosiflora that they might easily have been 
prepared from this material. On the other hand, his description and figures 
also indicate a plant with fairly long-acuminate leaf apices and axillary 
inflorescences up to 9 em. long. The difference in leaf shapes of that material 
and this perhaps might not warrant the recognition of different species, but 
the difference in inflorescences is quite marked. Of the ten branch apices 
available to me for study in the type and additional collection, not a single 
one bears any evidence of axillary inflorescences. Instead, all of the various 
available inflorescences are cauliflorous; although morphologically in an 
axillary position, they seem to appear only after the attendant leaf has 
fallen, and on wood of the previous season or older. As is not infrequent in 
the cauliflorous Vacciniaceae, the individual inflorescences may increase in 
number at any given node until, on the old wood, they appear to form a 
cluster often associated with the massed bracts of previous inflorescences. 

It is, of course, well known that certain of the lianoid Vacciniaceae bear 
flowers in ordinary axillary inflorescences and also on the old wood; this is 
even true of certain species of Satyria. However, in the great majority of 
instances where this is known to me there is a marked similarity between 
the inflorescences in the leaf axils on the new wood and those from the 
eauliflorous clusters on old wood. In the present instance the loose-flow- 
ered racemes of S. carnosiflora are said to reach 9 centimeters in length; 
in the cauliflorous, usually few-flowered inflorescences of the one here de- 
scribed, the longest rachis I could discover was only 5 millimeters long. 

A somewhat similar situation is presented in succeeding paragraphs 
on Vaccinium subcrenulatum from British Guiana; however, in that in- 
stance the British Guiana Highlands (in connection with the associated 
areas in Venezuela) are the meeting place of several groups of related 
species, some of which have terminal and others axillary inflorescences, 
the latter of these being either long or short. The result is a genetic com- 


1948] MAGUIRE ET AL.: GUIANA PLANTS 653 


plex exhibited in the variable inflorescences, apparently on the same plant, 
of the material from the Kaieteur Plateau. No such pool of species of 
Satyria is known from the highlands of Surinam capable of producing 
a similar genetic complex. 

There are several possibilities ; either two species of Satyria are present 
with similar flowers and dissimilar inflorescences and leaves (a common 
situation in the Vaceciniaceae), or S. carnosiflora has considerably more 
variability in inflorescence and leaf characters than one usually thinks of 
in species of this genus. Also, it is not beyond the bounds of possibility 
that S. carnosiflora might have been based on a mixed collection. 

SPHYROSPERMUM MAJUS Griseb. SURINAM: vicinity of Savanna VIII, 
2 km. west of East Ridge, 786 m. alt., Tafelberg, 24565. This appears to be 
one of the commoner species of the genus, being known from Guatemala 
and the West Indies southward into the Andes and Guiana Highlands. 

THIBAUDIA NUTANS Kl. Surinam: Tafelberg, 24268; 24473. The tickets 
list this as a [bush] ‘‘rope,’’ or liana. The Type (Schomburgk 873) is 
from Mt. Roraima and additional previous collections known to me which 
I would place here are Pinkus 149, also from Roraima, and Holt & Blake 
{99 from Serra Imeri, Brazilian-Venezuela Boundary. Material reported 
as this from Auyan-tepui, Venezuela, is related but does not seem to be 
exactly equivalent. 

TurpaupiaA ULE: (Mansf.) A. C. Smith. British Guiana: Kaieteur 
Plateau, 23153. Described on the ticket as a |bush| ‘‘rope.’’ Sandwith 
1336, from the Kaieteur Savannah, is from a ‘‘low pendant shrub.”’ It is 
suspected that this plant is not a true climbing liana, or ‘‘bush rope,’’ but 
a semi-scandent shrub. At higher elevations, material apparently of this 
species is lower-growing and more shrubby. This same chang: in habit 
among the Vacciniaceae has been noted by me in the field in Amazonian 
Ecuador; there on the eastern Andean escarpment at low elevations the 
plants of certain species sometimes are scrambling or long-pendant epi- 
phytes, at the higher elevations they may be quite typical shrubs, some- 
times less than a meter tall and growing on soil. 

The type of T. Ulei (Ule 40) is from Mt. Roraima. The species has been 
previously collected on the Kaieteur Savanna; it also is known from Auyan- 
tepul in Venezuela. The least satisfactory material of 7. Ulei and the fore- 
going (7. nutans) comes from Mt. Roraima. The material of 7. Ulet from 
the Kaieteur Plateau (and Savanna) appears to be consistent and com- 
pletely distinct from the currently reported material of 7. nutans from 
Surinam. Taken as a group, tlre material known to me from Roraima ap- 
pears to partake considerably of varying proportions of the genetic ele- 
ments of these last two forms. The nomenclatural types of these two came 
from Roraima and, although different in appearance, also appear to be 
parts of what might be called the ‘‘Tepuia-complex’’ of this genus, which 
extends westward from Roraima onto Auyan-tepuia in Venezuela. The 
morphologically distinet (and biotypical) forms appear to be these from 
the Kaieteur Plateau in Britsh Guiana and Tafelberg in Surinam. In the 
present state of our disknowledge of the cytogenetics of these populations 
there would seem to be little point in nomenclaturally spliting this complex 
further on the basis of the available evidence. Some specimens have the 
appearance of hybrids and back-crosses; other related materials with coarse 
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leaves and larger flowers have much the appearance of polyploids. There 
is no reason to suspect that hybrid swarms and polyploids are biological 
phenomena limited to the North American segment of the Vacciniaceae 
(Camp, Brittonia 5: 203-275. 1945; ete.). 

VACCINIUM SUBCRENULATUM Kl. British GuIANA: Kaieteur Plateau, 
23167; 23385. Of these two collections, the inflorescences of 23167 are 
axillary racemes, the shorter (ca. 3-7 em. long) with minute bracts, the 
longer (up to 16 em. long) with large leafy bracts as much as 20 mm. long 
and 7 mm. wide, these measurements being taken from material sufficient 
for 4 or 5 full herbarium sheets. I have split the material of 23385, also 
sufficient for 4 or 5 sheets, into three parts for ease of reference, 23385a 
has axillary racemes, these sometimes leafy, up to 6 em. long; 23385b has 
minute-bracted axillary racemes, the longest of which is 2.5 em. long. 
23385c has a terminal minute-bracted, paniculate inflorescence (somewhat 
damaged in shipping) ; the main axis extends 10 em. above the uppermost 
reduced leaves (the terminal portion obviously immature and not fully 
elongated) ; the lateral inflorescence branch preserved is 6 cm. long (also 
not fully developed). The leaves of 23385c¢ are crowded and appear to be 
diseased ; the stem also appears to be unhealthy. Pinkus 26, from the upper 
Mazaruni River, and Sandwith 1341 serve to fill in the gaps in the normal 
spread of variability of this typically Kaieteur Plateau species. The ter- 
minal inflorescence of 23385c, which may be a pathological reversion, at 
least serves to indicate something of the relationship between the variable 
V. subcrenulatum Kl. and the more recently described V. spathulatum 
Camp & Smith and V. tepuiense Camp & Smith, both from Auyan-tepuia, 
Venezuela, which also seem to have both terminal and axillary inflorescences. 


EBENACEAE!”* 


DiosPYROS DICHROA Sandwith. British Guiana: tree 110 feet high, 20 
in. diam., leaves fawn below when young, silvery when old, velvety-hairy, 
ealyx stiff and fleshy, ovary hairy, fruit globose, hairy. Mahdia River, Po- 
taro River, Bartica—Potaro Road, F1016 (FD. 3752). 

DiosPpYROS GUIANENSIS (Aubl.) Giirke. British GuIANA: Essequibo 
River by Yakaramaro Creek, P1347 (F.D. 4083). Surtnam: tree 15 m. 
high, 20 em. diam., frequent on river banks above village of Kwatta hede, 
Saramacca River, 23931. 

DIOSPYROS LISSOCARPOIDES Sandwith. British GuIANa: tree 25 feet 
high, flattened stem, fruit axillary, solitary, caiyx enlarged, stiff, Bartica 
Point, Mazaruni-Essequibo junction. F1190 (F.D. 3926); Kauria Cree, 
lower Cuyuni River, P1429 (F.D. 4165). 

Di0sPYROS IERENSIS Britton. British GuIANA: tree 90 feet high, 16 
inches diam., corolla tubular, whitish, fleshy, White Creek, Groete Creek, 
Esvsequibo River, F1784 (F.D. 4520); 107 m. Bartica-Potaro Road, 71500 
(F.D. 4236). 

DIOSPYROS TETRANDRA Hiern. Tree 10 m. high, 15 em. diam., wood sap 
turning yellow, flowers white, mixed high forest, vicinity of Augustus Falls, 
Tafelberg, 24742. Identified by G. J. H. Amshoff. In Surinam hitherto only 
collected in the forest reserve, Brownsberg. 
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STYRACACEAE 
STYRAX GUIANENSIS A. DC. Surinam: small tree overhanging Lisa 
Creek, 300 m. above falls, Tafelberg, 24369; frequent, tree to 15 m., 15 em. 
diam., flowers white, leaves silvery beneath, rim of Arrowhead Basin, 
Tafelberg, 24416; 24424. British Guiana, Amazonian district. First collee- 
tion in Surinam. In the Tafelberg specimens, the leaves are smaller than 
in the typical form. 


DICHAPETALACEAE'** 


TAPIRA GUIANENSIS Aubl. SurinaM: infrequent, tree to 3 m., 3 em. 
diam., flowers greeriish, on petioles, along railroad near km. 70, 23621. 
Guiana, Amazonian district. Frequent throughout Surinam. 

DICHAPETALUM PEDUNCULATUM (DC.) Baill. Surtnam: rope, fruit light 
tan, in trees overhanging stream, North Ridge Cascade, Tafelberg, 24669. 
Guiana, Amazonian district. Throughout Surinam. 

DICHAPETALUM VESTITUM (Benth.) Baill. SurmNam: rope, fruit vel- 
vety-brown, on tree overhanging stream, North Ridge Cascade, mixed high 
forest, Tafelberg, 24658. Guiana, Amazonian district. 


SOLANACEAE!” 


LYCIANTHES sp. British GUIANA: occasional, vine, flowers green, calyx 
lobes revolute, fruit scarlet, globose, 2 em. in diam., on red loam, rocky 
ground, secondary forest, Potaro River Gorge, 23058. 

SOLANUM SCANDENS L. Surinam: locally frequent, perennial herb, 
flowers pink, opening, base north escarpment, mixed high forest, Tafelberg, 
23774. This interpretation of S. scandens L. was given by Bitter, who in 
1923 determined our Surinam specimens of Solanum L. I do not know 
whether Bitter examined the type, but though the description of Linnaeus 
in 1775 is very short, the more detailed description given by Linnaeus fil. 
in 1781 leaves no doubt about the correctness of Bitter’s interpretation. 
Guiana, Brazil. 

SOLANUM SCANDENS var. laetum (Miq.) Bitter, comb. nov. Solanum 
laetum Miquel, Stirp. Sur. Sel. 135. 1851; non S. laetum Kunze, 1842; 
Solanum sempervirens Dunal; DC. Prodr. 13: 88. 1852; non 8S. semper- 
virens Mill. 1768. Surinam: flowers purple, fragrant, anthers vellow, 
riverbanks above village, Kwatta hede, Saramacea River, 23939. This va- 
riety, apparently not previously published, differs from the typical form 
by its glabrous or nearly glabrous leaves. The type of Solanum laetum 
Miq. is in the Utrecht herbarium; a duplicate of the type of S. semper- 
virens Dunal in Leiden. Surinam and British Guiana. 

SoLANUM RUGOSUM Dunal. Surinam: shrub, vicinity Jacob kondre, 
Saramacca River, 23804a; shrub to 4 m. high, flowers white, anthers :ellow, 
bush to rear of village Pakka Pakka, Saramacea River, 23966. West Indies, 
Guiana. 

SOLANUM SURINAMENSE Steud. British Guiana: frequent, tree 12 m. 
high, 10 em. diam., flowers white, petals thick, frequently only shrub, 
opening in high forest, Kamuni Creek, Groete Creek, Essequibo River, 

124 By G. J. H. Amshoff. 
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22900. Surinam: frequent, shrub to 10 m. high, flowers blue, fruit cream, 
Charlesburg Rift, open serub land, 3 km. north of Paramaribo, 22802. 
Guiana, Brazil, Colombia. 

SoLaANuM HostTMANNI Dunal. Surinam: frequent, shrub 2-3 m. high, 
flowers white, anthers yellow, partly submerged in rapids, along river be- 
tween Jacob kondre and Kwatta hede, Saramacea River, 23898. Frequent 
in Surinam from the Corantyne River to the Marowyne River. The name 
S. Hostmanni Dunal has been retained by Bitter in his determinations of 
1923. 

SoLANUM JAMAICENSE Mill. British GUIANA: subshrub to 1 m. high, 
leaves firm, chartaceous, fruit purple-black, on rocky lateritic soil, Garra- 
way Stream, Potaro River, 22962. West Indies, continental tropical Amer- 
ica, 

SOLANUM PALUDOSUM Moric. SwuRINAM: shrub to 4 m. high, flowers 
blue, anthers yellow, trail to rear of village, Pakka Pakka, Saramacea River, 
23970. British Guiana (compared with A. C. Smith 3183, 3659, det. Mor- 
ton) and Brazil. Two additional specimens from Surinam are: petals lilae, 
stamens yellow, savanna forest, forest reserve Sectie O, Lanjouw 157; 
petals purple, anthers yellow, shrub, Voltzberg foot, savanna forest, Lan- 
jouw 923. 

SOLANUM SUBINERME Jacq. SURINAM: frequent, shrub to 2 m., Charles- 
burg R.ft, 3 km. north of Paramaribo, 22728. Trinidad, Guiana, Venezuela, 
Co!ombia, Brazil. 

SoLANUM STRAMONIIFOLIUM Jacq. British GuIANA: frequent, suffru- 
tescent plant to 2 m., flowers white, anthers yellow, fruit red, covered with 
stellate brown scurf, openings in mixed Mora forest, Kamuni Creek, Groete 
Creek, Essequibo River, 22905. Trinidad, Guiana, Venezuela, Brazil. 

SOLANUM RUBIGINOGSUM Vahl. Surinam: subshrub to 2 m. high, flowers 
white, in low bush, one specimen seen in opening n.w. of Savanna VIII, 
Tafelberg, 24425; shrub to 3 m., petals pink, anthers yellow, turning black, 
overhanging stream, lower North Ridge Creek, Tafelberg, 24806; also col- 
lected in Surinam by Geyskes (no. 1018, Coppenam River near Tonckens- 
falls, flowers pink with yellow anthers, leaves lustrous, dark green above, 
greyish pubescent beneath) ; and by Splitgerber (no. 1168, in wood of the 
Para district, flowers lilac [L|). The latter specimen has been cited by 
Pulle in his Enumeration of the Vascular Plants known from Surinam, 
p. 471, but no authentic material from French Guiana could be compared. 
The species, as here interpreted, is somewhat variable, particularly in the 
form of the calyx segment. 

MARKEA PORPHYROBAPHES Sandw. BRITISH GUIANA: rare, vine from 
Ilex tree, grows to 8 em. diameter, rope, leaves leathery, flowers greenish, 
fleshy, calyx green, corolla tube 5-ribbed, young fruits waxen-white, oblong, 
pointed, Kaieteur Plateau, 23174. Only known from British Guiana. 

MARKEA cCOCCINEA Rich. Surinam: infrequent, vine, scandent and 
climbing, flowers orange, leaves thick, glossy, high mixed forest, south 
rocky slopes, Arrowhead Basin, Tafelberg, 24606; rope, flowers bright 
orange, high forest, base south cliffs, Arrowhead Basin, 24471. Guiana, 
Amazonian district. 

CESTRUM LATIFOLIUM Lam. var. TENUIFLORUM (H.B.K.) O. E. Schulz. 
SurmNAM: shrub to 4 m., Charlesburg Rift, 3 km. north of Paramaribo, 
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22752; infrequent, liana, flowers pink, climbing to 30 meters, 22775. Vene- 
zuela, Colombia, Guiana, Brazil, the typical form also in the West Indies. 
BRUNFELSIA GUIANENSIS Benth. Surinam: frequent, slender shrub to 
2 m., along bush trail to rear of village, Jacob kondre, 23894. The specimen 
is sterile and the identification therefore somewhat tentative. French Guiana 
and Surinam. 
LENTIBULARIACEAE'”® 


Genlisea nigrocaulis Steyermark, sp. nov. Herba 4-10 em. alta; foliis 
liguliformibus vel spatulato-oblongis, obtusis, laminis 6-7 mm. longis, 1.5— 
2.5 mm. latis; seapis glandulari-pilosis ; squamis 1-6, basifixis, ovatis, acutis, 
1-1.5 mm. longis; bracteis basifixis, ovatis, obtusis, 0.75-1 mm. longis, 
pilosis; pedicellis 7-13 mm. longis, glandulari-pilosis ; bracteolis lateralibus 
2, distinetis, lanceolatis, acuminatis, 0.75-1 mm. longis, 0.3 mm. latis, pilo- 
sis; lobis calycinis inaequalibus, ovatis vel lanceolatis, acutis, 1-1.4 mm. 
longis, 0.4-0.75 mm. latis, pilosis; corolla lutea, labio superiore late ovato, 
obtuso, 3—-3.5 mm. longo, 2.5—-3.75 mm. lato, labio inferiore 3-lobato, 3.5—4 
mm. longo, 3.75-5 mm. lato, lobis late suborbicularibus, rotundatis; cal- 
eari horizontali conico-oblongo, obtuso, 4-5 mm. longo, labio inferiore 
longiore. 

Herb 4-10 em. tall; leaves in a dense rosette, ligulate or spatulate- 
oblong, obtuse, the blades 6-7 mm. long, 1.5-2.5 mm. wide, petioles 4-25 
mm. long; scapes 1 or more, erect, mostly blackish, usually glandular- 
pilose, the hairs elongated and multicellular; seales 1-6, basifixed, ovate, 
acute, 1-1.5 mm. long; flowers 1—7, loosely racemose; pedicels ascending, 
7-13 mm. long, glandular-pilose; bracts basifixed, ovate, obtuse, 0.75—1 
mm. long, 0.75 mm. wide, pilosulous; bracteoles distinct, lanceolate, acumi- 
nate, 0.75-1 mm. long, 0.3 mm. wide, pilosulous; calyx lobes 5, unequal, 
ovate to lanceolate, acute, 1-1.4 mm. long, 0.4-0.75 mm. wide, pilosulous; 
corolla yeliow; upper lip broadly ovate, obtuse, 3-3.5 mm. long, 2.5-3.75 
mm. wide; lower lip 3-lobed, 3.5-4 mm. long, 3.75—-5 mm. wide, the lobes 
broadly suborbicular, rounded; spur horizontally projecting, conic-oblong, 
obtuse, 4-5 mm. long, longer than the lower lip; capsule pilose, about 2.5 
mm. in diameter. 

Type: corolla butter yellow, stems blackish as are pedicels and calyx, 
in swamp on open level portion of plateau on southeast-facing slopes, 
Ptari-tepui, state of Bolivar, Venezuela, alt. 1600 m., Nov. 1, 1944, Julian 
A. Steyermark 59644. Chicago Natural History Museum. Cotype: locally 
frequent, perennial herb to 16 em. high, stem pubescent or glabrous, flowers 
pale vellow, savannas, Kaieteur Plateau, British Guiana, May 4, 1944, 
Maguire & Fanshawe 23201. Chicago Natural History Museum; New York 
Botanical Garden. 

Genlisea nigrocaulis is related to G. roraimensis N. E. Brown, from 
which it differs in the longer pedicels, many-flowered inflorescence, longer 
spur and details of corolla and calyx, and more densely glandular and 
longer-haired scapes, pedicels, bracts, and calyx. From G. anfractuosa 
Tutin of British Guiana it differs in the pubescent calyx lobes, as well as 
other characters, and from G. pulchella Tutin, also from British Guiana, 
in the pubescent calyx and la-ger corolla. 


126 By Julian A. Steyermark. 





658 BULLETIN OF THE TORREY BOTANICAL CLUB [Vou 75 


Although the type has densely glandular-pilose blackish scapes, pedicels, 
and calyx, the Maguire & Fanshawe collection has scapes varying from 
green to blackish and glabrous to glandular-pubescent. 

UTRICULARIA AMETHYsTINA St.-Hil. & Gir. British GUIANA: locally 
occasional, to 20 em. high, flowers purple, spur horizontal, lip with two 
white processes, wet sand on savannas, Kaieteur Plateau, 23290. Surt- 
NAM: frequent, leaves broadly spatulate, bladders present, flowers purple, 
yellow protuberances in throat, shallow bogs, Savanna I, Tafelberg, 24197; 
mossy banks of lower Augustus Creek, trail crossing, 0.5 km. above Falls, 
Tafelberg, 24727. Venezuela and Trinidad to Brazil. 

UTRICULARIA AMETHYSTINA f. alutacea (Tutin) Steyermark, comb. nov. 
Utricularia alutacea Tutin, Jour. Bot. 72: 313-314. 1934. Surinam: fre- 
quent, flowers white, grass savanna, Zanderij Il, 23684; infrequent, leaves 
spatulate, flowers white, bladders present, perhaps albino of 24197, shallow 
bogs, Savanna I, Tafelberg, 24198. 

Although Tutin’s fig. 4, p. 313 (Jour. Bot. 72. 1934) shows the middle 
lobe of the lower corolla lobe prolonged and pointed, and is described as 
‘‘longissimo acuto,’’ this is not borne out by careful dissection of isotypic 
material (Tutin 674 in U. S. National Herbarium). Although this middle 
part of the lower corolla is longer than the lateral lobes, it is obtuse and 
rounded. Other differences ascribed by Tutin to U. alutacea as distinet 
from U. amethystina, such as shape of leaf blade, sepal length, and glabrity 
of the corolla, are not borne out by examination of type material. Under 
magnification the spur and palate are found to be minutely puberulent. 
I can find no real differences separating these two species, which appear 
to agree in all respects except color. As a white-flowered form of U. amethy- 
stina, it seems at present logical to treat U. alutacea as such. 

UTRICULARIA ANGUSTIFOLIA Benj. British GUIANA: occasional to lo- 
cally frequent, perennial herb to 45 em. high, leaves erect, flat, linear, 
flowers yellow, inflorescence branched, savannas, Kaieteur Plateau, 23205. 
SURINAM: frequent, grass savanna, Zanderi) I], 23685a.; frequent, flowers 
white, grass savanna, Zanderij II, 23686; common, leaves linear, flowers 
lavender, vellow protuberances, shallow bogs, Savanna I, Tafelberg, 24201. 
Trinidad, Venezuelan Guyana, British Guiana, and Surinam. 

UrricuLaRIA HumBotptn R. Schomb. British GuIANA: perennial 
aquatic herb growing in pools of water of Brocchinia micrantha leaves, 
leaves erect on long petioles, colorless bladders on subaerial leaves, leaves 
and flowers blue, savannas, Kaietur Platau, 23787. Known only from British 
Guiana and the isolated table mountains of Venezuela, where it grows in 
water of the leaves of Brocchinia Tatei, the large bromeliad of that region. 
Although placed by Barnhart in Orchyllium, a study of the criteria by 
which he separates this and other genera from Utricularia does not appear 
to substantiate such segregation. 

Utricularia kaieteurensis Steyermark, sp. nov. (fig. 24, A, B, C). 
Herba annua 11—25 em. alta; foliis 1-2, suborbicularibus, rotundatis, lami- 
nis 4-5 mm. longis, 4-8 mm. latis; scapis glabris; squamis ovato-lanceo- 
latis, acuminatis, 0.75 mm. longis; bracteis 3, subaequalibus, ovato-lanceo- 
latis, acutis, 1 mm. longis, lateralibus distinctis, angustioribus; pedicellis 
6-7 mm. longis; calycis lobo superiore late ovato, subobtuso, 3 mm. longo, 


2 mm. lato, glandulari-puberulenti; calycis lobo inferiore minore, suborbi- 
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eulari, paullo emarginato vel bilobato, 1.5 mm. longo, 1.5 mm. lato, glandu- 
lari-puberulenti; corolla alba, per omnes partes glandulari-pilosa, labio 
superiore late ovato, obtuso, subemarginato, 3.5 mm. longo, 2.5 mm. lato; 
labio inferiore suborbiculari, late 3-lobato, 4 mm. longo, 4 mm. lato; cal- 
eari descendente, 5 mm. longo. 

Herb 11-25 em. tall; leaves 1 or 2, radical, suborbicular, rounded, the 
blades 4-5 mm. long, 4-8 mm. wide; scape solitary, glabrous; scales 5-7, 
ovate-lanceolate, acuminate, 0.75 mm. long; inflorescence racemose, 1—3- 
flowered ; pedicels 6-7 mm. long; bracts 3, subequal, ovate-lanceolate, acute, 
1 mm. long, the lateral ones distinct, narrower than the middle bract ; upper 
calyx lobe broadly ovate, subobtuse, 3 mm. long, 2 mm. wide, glandular- 
puberulent; lower calyx lobe smaller, suborbicular, shallowly emarginate 
or bilobate at apex, 1.5 mm. long, 1.5 mm. wide, glandular-puberulent ; 
corolla white, glandular-puberulent throughout, upper lip broadly ovate, 
obtuse, subemarginate, 3.5 mm. long, 2.5 mm. wide; lower lip suborbicular, 
broadly 3-lobed, the lobes broadly rounded, about 4 mm. long and 4 mm. 
wide; spur descending, conic in lower half, narrow-cylindrie in upper 
portion, 5 mm. long; ovary glandular-puberulent; capsule about 2.5 mm. 
long, glandular-puberulent. 

TYPE: occasional to rare, perennial herb to 25 cm. high, stems delicate, 
rhizomes fragile, minute bladders, leaves 2-8 mm. broad, spatulate, flowers 
white, sedge bog on savanna, Kaieteur Plateau, British Guiana, May 4, 
1944, Maguire & Fanshawe 23204. Chicago Natural History Museum; New 
York Botanical Garden. 

This species differs from U. hirtella St.-Hil., a related Brazilian species, 
in its much larger corolla, glabrous stems and pedicels, and bracts divided 
to the base. It possesses, among other characters, a puberulent calyx and 
corolla, in these respects resembling a closely related species to be described 
from the Venezulan Guyana. 

UTRICULARIA LONGECILIATA DC. BritisH GUIANA: occasional to frequent, 
annual herb to 25 em. high, basal rosette of leaves, flowers yellow, in damp 
sand, Kaieteur Plateau, 23114. Surtnam: frequent, flowers white, grass 
savanna, Zanderij Il, 23685. Dutch and British Guiana, Venezuela, and 
Brazil. 

Utricularia Maguirei Steyermark, sp. nov. (fig. 24, A, B). Herba 11- 
30 em. alta; foliis obovatis vel spatulatis, rotundatis, 1-3 em. longis, 0.7- 
1.5 em. latis; scapis glabris; squamis lanceolatis, acuminatis, 2.5-3 mm. 
longis, glabris; bracteis lanceolatis, 2-2.5 mm. longis, 0.5 mm. latis; brae- 
teolis brevioribus, triangulari-subulatis, 1.5 mm. iongis, 0.3 mm. latis; pedi- 
cellis 3-3.5 mm. longis; calycis lobo superiore late ovato, abrupte acumi- 
nato, minute ciliolato, 4.25 mm. longo, 4 mm. lato; calyeis lobo inferiore 
suborbiculari-ovato, apice bidentato, minute ciliolato, 4.25 mm. longo, 5 
mm. lato; corolla lilacea, extus glandulari-puberula, labio superiore ob- 
longo, obtuso, 5 mm. longo, 3.5 mm. lato; labio inferiore late obovato, apice 
rotundato, 6.5 mm. longo, 6.75 mm. lato; caleari 5.5-6.5 mm. longo. 

Herb 11-30 em. tall; leaves 3-4, rather thin, inconspicuously nerved, 
obovate to spatulate, rounded above, gradually decurrent on petiole, in- 
cluding the petiole 1-3 em. long, 0.7—1.5 em. wide; seape solitary, glabrous; 
Scales 3-4, lanceolate, acuminate, 2.5-3 mm. long; raceme terminal, simple 
or branched, 3—11-flowered, the flowers rather remote, 1.5-2.5 em. distant; 
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pedicels 3-3.5 mm. long, glabrous; middle bract lanceolate, 2-2.5 mm. long, 
0.5 mm. wide; bracteoles shorter, triangular-subulate, 1.5 mm. long, 0.3 mm. 
wide; upper calyx lobe broadly ovate, abruptly acuminate, minutely cilio- 
late, 4.25 mm. long, 4 mm. wide; lower calyx lobe suborbicular-ovate, bi- 
dentate at apex, minutely ciliolate, 4.25 mm. long, 5 mm. wide; corolla 
lilac, glandular-puberulent without, upper lip oblong, obtuse, 5 mm. long, 
3.5 mm. wide; lower lip broadly obovate, rounded at apex, 6.5 mm. long, 
6.75 mm. wide; spur horizontal, equaling or slightly longer than lower 
lip, 5.5-6.5 mm. long. 





A Utricularia Kaleteurensis 8 





] Utricularia Peckii * 
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Fig. 24. Utricularia kaieteurensis Steyermark, sp. nov. (right). A. corolla, nearly 
anterior view (x11). B. corolla and calyx, lateral view (x12). C. lower calyx lobe 
(x10). Utricularia Maguirei Steyermark, sp. nov. (upper left). A. lower calyx lobe 
(x10). B, upper calyx lobe (x10). Utricularia Peckii Blake (lower left). A. corolla 
showing short bluntish spur (x10). B. corolla and calyx, with lower corolla lobe 
raised to show attachment of low broad spur (x 9 


Type: locally common, to 30 em. high, leaves spatulate, flowers lilac, 
wet sand on savannas, Kaieteur Plateau, British Guiana, May 5, 1944, 
Maguire & Fanshawe 23249. Chicago Natural History Museum; New York 
Botanical Garden. 

This species belongs to that section of the genus characterized by such 
species as U. longifolia Gardn., U. reniformis St.-Hil.,U. nelumbifolia Gardn., 
and U. calycifida Benj. It simulates U. calycifida, but that species is de- 
scribed as having a yellow corolla. Distinguished by its short spur, short 
lower corolla lip, suborbicular lower calyx lobe, and cuspidate upper calyx 
lobe, it is most closely related to a species to be described later from one 
of the table mountains in the Venezuelan Guyana. 

Urricutaria Peckn Blake. U. rubricaulis Tutin. British GUIANA: 
locally frequent, perennial herb to 5 em. high, flowers subsessile, vellow, 
wet sand on savannas, Kaieteur Plateau, 23200. Surtnam: frequent, 
flowers white, grass savanna, Zanderij Il, 23687. British Honduras, Dutch 
and British Guiana. 
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Ss An examination of type material of Utricularia rubricaulis Tutin 
” (Tutin 669, in U. S. National Herbarium) reveals that it is conspecific 
- with U. Peckii Blake, described from British Honduras. Although Tutin’s 
“a deseription of the spur as ‘'4.5-5.0 mm. longum, conicum acutum,’’'*’ ae- 
la companied by his fig. 5, would indicate that it was quite different from 
EB that described by Blake,'** actually such is not the case. Careful dissection 
B of isotypic material (Tutin 669) shows the spur to be a short, rounded, 
” | gibbose, blunt process only 1-1.5 mm. long and 2 mm. broad. It is certainly 
not acute and the measurement given by Tutin is erroneous. Blake cor- 
rectly described the type of spur in U. Peckwu, and this is the same as that 
found in Tutin’s collection, as well as in carefully preserved material col- 
lected by Maguire and Fanshawe (23200) (fig. 24, A, B). Although Tutin'*® 
states that ‘‘Some time was devoted to examining the species of Utricularia 
in the field, and it was found that such characters as the direction of the 
\ spur and the colour of the flowers were very constant. . . . Consequently 
any tendency to ‘lump’ species described from Tropical America as a result 
of the examination of herbarium material alone is probably unjustified,’’ 
it is not quite understandable how such an important character as the spur 
could be described as erroneously as in this case. 

Other statements found in the description of U. rubricaulis and not 
borne out by examination of type material are the following: (1) the length 
of the sepals, stated to be 1.5 mm., was found to be 2 mm.; (2) the upper 
calyx lobe, described as acute, was found to be obtuse; (3) the upper co- 
rolla lobe, described as 2 mm. long, measured 2.5—-3 mm. long; (4) the 
lower corolla lobe varied from 44.5 mm. long, although in the description 
it is stated to be 4 mm. long. 

For the affinities with other species, Tutin compares his U. rubricaulis 

ly with U. adpressa St.-Hil., U. Pecku Blake, and U. virgatula Barnh. |= U. 
be juncea f. virgatula (Barnh.) Fern.|. Of these, U. Peckii is the only one 
be with which it ean be compared closely, since the others mentioned all have 
a a much longer spur and an acute to acuminate upper calyx lobe. The two 
be species (U. Peckii and U. rubricaulis) are supposed to differ chiefly in size 

of flower and length of pedicels, but such differences are not found when 

careful examination is made of type material. With no other outstanding 
ic, characteristics separating these species, and with the description of the 
4, spur of U. rubricaulis erroneous as shown by an examination of type mate- 
rk rial, I am uniting the two under the earlier name, U. Peckii. 

UTRICULAR'A PELTATA (Spruce) Oliver. British GuIANA: infrequent, 

h 8-10 em. high, flowers lilac with purple spot on lip, on shady stream bank, 

1. savanna, Kaieteur Plateau, 23240. Known only from Brazil and British 

e- Guiana. 

rt UTRICULARIA SUBULATA L. British GUIANA: abundant in marshy areas, 

x savannas, Kaieteur Plateau, 23166. SURINAM: common, fine linear leaves 

1e on delicate rhizomes, flowers yellow, shallow bogs, Savanna I, Tafelberg, 
24200. Widely distributed, in the United States from Mass. to Fla. and 

A: Tex., near the coast, south to Mexico, West Indies, Central America, and 

W, South America. 

r 127 Jour. Bot. 72: 312. 1934. 


128 Contr. Gray Herb. 52: 90. 1917. 
129 Jour. Bot. 72: 306. 1934. 





662 BULLETIN OF THE TORREY BOTANICAL CLUB (Vou. 75 


UTRICULARIA SUBULATA f. CLEISTOGAMA (Gray) Fern. SURINAM: fre- 
quent, flowers white, grass savanna, Zanderij Il, 23688. Occurring within 
the range of the species. This small-flowered form, with usually shorter 
spurs and creamy or whitish corollas, may occur with the species or in 
separate stands. Various intermediate types are found between the smallest 
extremes and the large typical form of the species. 


BIGNONIACEAE'*” 


ARRABIDAEA CANDICANS (Rich.) DC. British GUIANA: liana, leaves 
glaucous below, flowers mauve, occasional to locally frequent, from Aniba 
excelsa in wallaba bush, Kaieteur Savanna, 23223. SURINAM: leaves glau- 
cous below, flowers lavender, buds velvety-purple, savanna vicinity Seetie 
O, 25020. Tropical America, widely distributed from British Honduras and 
Costa Rica to Bolivia and Amazonian Brazil. 

Arrabidaea Fanshawei Sandwith, sp. nov. Sect. Microcarpaeae. A. 
Agno-casto (Cham.) DC. affinis, foliolis fere concoloribus subtus haud 
griseo-tomentellis, calyce corollaque majoribus, corollae tubo antice curvato, 
staminibus longioribus scilicet anticis e corrola paullo exsertis, ovario laevi, 
ovulis pro loculo pluribus differt. 

Fruter alte scandens, cirrhis ut videtur simplicibus ; ramuli velut petioli, 
petioluli, inflorescentia ubique griseo-tomentelli, teretes, tenuiter costati, no- 
dis inter petiolos consociebus glandularum praediti; pseudostipulae haud 
evolutae. Folia 2—3-foliolata ; petioli 1-6 em. longi; petioluli supra canalicu- 
lati, laterales 0.5—1.4 em., terminales 2.0—2.5 em. longi; foliola elliptica, ovato- 
elliptica vel obovato-elliptica, terminalia obovata, apice cuspidata, basi 
rotundata vel obtusa ae obliqua, 5-12 em. longa, 2.5-7.0 em. lata, firme 
chartacea vel tenuiter coriacea, fere concolora, supra oculo nudo glabra sed 
sub lente forti praesertim secus costam nervosque minute pubescentia, sub- 
tus secus costam nervosque copiose necnon tota pagina sparse pubescentia, 
haud punctulata, nervis primarils utrinsecus costae 5-7 his cum costa supra 
planis subtus promentibus, venulis intricatissime reticulatis subtus promi- 
nulis. Jnflorescentia terminalis, ampla, speciosa, scilicet thyrsum pyramida- 
lem cireiter 15-25 em. latum ubique griseo-tomentellum efformans; rami 
primarii inferiores ex axillis foliorum plane evolutorum orientes, ascen- 
dentes, ad 25 em. longi, superiores sursum arcuati; ramuli secundarii breves, 
apice trichotomias cymarum congestarum gerentes; pedicelli 0.5-1.5 em. 
longi. Calyx turbinato-campanulatus, ore integro vel brevissime denticu- 
lato, 3.5-4.5 mm. longus, 3.5-5.0 mm. latus, extra griseo-tomentellus, statu 
vivo violaceo-purpureus. Corolla parva, violaceo-purpurea, anguste infundi- 
bulari-hypocrateriformis; tubus subeylindricus, 1 em. longus, dimidio in- 
feriore rectus glaber 2 mm. diametro, superiore curvatus sensim paullo (ad 
3.5 mm.) ampliatus extra furfuraceo-tomentellus, intus infra lobos labii 
inferioris pilosus; limbus conspicue bilabiatus, 1.0-1.5 em. diametro, extra 
furfuraceo-tomentellus; labium superius ad 4 tantum fissum, 5.0—-7.5 mm. 
longum 5.0-6.5 mm. latum, intus infra lobos nisi prope margines glabrum; 
labium inferius fere ad basin fissum, lobis obovato-spathulatis 4.0-6.5 mm. 
longis 3-4 mm. latis intus papilloso-pubescentibus. Stamina prope medium 
tubi inserta; antica (longiora) 5.5-6.0 mm. longa thecis ex ore corollae 
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exsertis, postica 3.5-4.0 mm. longa, quintum s*aminodiale anantherum 1.75 
mm. longum, omnia basi dilatata atque conspicue lepidoto-papillosa ; thecae 
antherarum divergentes, glabrae, 0.8-1.0 mm. longae, connectivo in apicu- 
lum minutum conicum producto. Discus pulvinatus, 0.4-0.6 mm. altus. 
Ovarium ellipsoideo-oblongum, subquadrangulare, 1.0-1.5 mm. longum, 
glabrum vel glabrescens; stylus glaber, 6 mm. longus, stigmatibus brevibus 
vix 0.5 mm. longis; ovula biseriata, in quaque serie 5-6. Capsula non visa. 

Type: 10 em. diam., medium-hard, grey-brown rope from crown of an 
Eschweilera in mixed forest, calyx and corolla violet-purple, Mazaruni Sta- 
tion, British Guiana, January 24, 1944, Fanshawe in F.D. 4288. Kew Her- 
barium; New York Botanical Garden. British Guiana: rope from crown 
of fallen Catostemma, young shoots gray-green, leaves thinly leathery, calyx 
pale purple, corolla purple, Takutu Creek to Puruni River, Mazaruni River, 
Fanshawe in F.D. 4810. 

ARRABIDAEA INAEQUALIS (DC. ex Splitg.) K. Schum. Surmam: liana 
climbing to 30 m., flowers pink, infrequent at Charlesburg Rift, secondary 
jungle, 3 km. north of Paramaribo, 22775. Trinidad, Guiana, Amazonian 
Brazil and Venezuela. 

ARRAB DAEA NIGRESCENS Sandwith, forma? SURINAM: rope, flowers 
dark purple, high mixed wallaba forest, vicinity of Camp No. 2, km. 7, 
Saramacea River Headwaters, 24877. British Guiana, Amazonian Brazil. 
If correctly interpreted, the first record for Surinam. 

The material is poor and is referred to this species with some doubt, 
as a form with the indumentum of the leaflets composed of very minute 
branched hairs, and the inflorescence with shorter branches and therefore 
narrower in aspect. A recent collection of A. nigrescens in British Guiana, 
F1508 (F.D. 4244), 107 miles Bartica-Potaro Road, Nov. 16, 1943, bears 
fruit, which may now be described for the first time: capsule elongate- 
linear, narrowed to an obtuse apex and base, 40-43 em. long, 2.5 em. broad, 
glabrous, impressed-lepidote, the valves rigid and woody, with a rather 
thin and barely prominent median rib. Seeds large, up to 2 em. long and 
7 cm. or more broad, glabrous, the embryo pale brown, the wings papery- 
membranous, scarcely or slightly hyaline, string-colored. The capsule, there- 
fore, as would have been expected, closely resembles that of A. mollis 
(Vahl.) Bur. et K. Schum. A nigrescens appears to be variable in the 
quantity and size of the hairs composing the indumentum of the leaflets; it 
may eventually prove to be only a variety of a polymorphic species A. mollis. 

PARAGONIA PYRAMIDATA (Rich.) Bur. British Guiana: liana, flowers 
mauve pink, ceeasional on riverside, Potaro River above Kaieteur Fall, 
23366; Waiapi Creek, lower Mazaruni River, F1409 (F.D. 4145). Surt- 
NAM: rope, flowers deep pink, Toekoemoetoe Creek, Saramacca River, 24918; 
flowers pink, vicinity Sectie O, km. 68, 25001. Widely distributed on Con- 
tinental Tropical America, Trinidad, Tebago and Guadeloupe. 

POTAMOGANOS MICRCCALYX (G.F.W. Mey.) Sandw. British GUIANA: 
black rope 2 em. diam., leaves paired, stalked on common petiole, flowers in 
axillary inflorescences, paired on inflorescence, glabrous, corolla tubular, 
magenta-purple, Mazaruni Station, 71267 (F.D. 4003); Madray-Bubu 
trail Essequibo-Demerara, F1684 (F.D. 4420). British Guiana and Suri- 
nam. 
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ROENTGENIA sorpDIDA (Bur. & K. Schum.) Sprague & Sandwith.  Brrr- 
IsH GUIANA: rope 4 em. diam., flowers in terminal inflorescences, tubular, 
Takutu Creek to Puruni River, Mazaruni River, F2117 (F.D. 4853). 
Guiana, Amazonian Brazil. 

CyYpISTA AEQUINOCTIALIS (L) Miers. SurInAM: vine, flowers lavender, 
deeply striped within throat, frequent along river near Brokolonka, Sara- 
macea River, 23797; liana, corolla lobes deep lavender, throat lined purple, 
tube white, frequent on Tawa Creek, Saramacca River, 24076; liana, corolla 
white, mixed high forest at base of west escarpment, Tafelberg, 24700. 
Tropical America; variable and widely distributed, from Central America 
to the West Indies, Colombia, Venezuela, and Amazonian Brazil and Peru. 

ANEMOPAEGMA PARAENSE Bur. & K. Schum. BRITISH GUIANA: rope 
5-10 mm. diam., flowers constricted above calyx, fascicled, axillary or lat- 
eral, calyx tubular, Barima River opposite Anabisi Creek F2464 (F.D. 
5200). Trinidad, Guiana, Amazonian Brazil and Peru. 

Anemopaegma Maguirei Sandwith, sp. nov. A. citrino Mart. ex DC. 
ex descriptione ut videtur affinis, habitu, petiolis petiolulisque brevioribus, 
indumento diverso magis evoluto, foliolis opac:s basi cordatulis differt ; ab 
A. umbellato A. Samp. habitu, indumento et praecipue forma foliolurum 
statim distinguitur. 

Frutex seandens ; ramuli subteretes, costato-striati, costis senectute longi- 
tudinaliter rimoso-fissis, dense satis minute pilosulo-pubescentes; pseudo- 
stipulae haud evolutae. Folia 2—3-foliolata, 2-foliolata nonnunquam cirrho 
apice uncinato-trifureato terminata; petioli 2-3 em. longi, velut petioluli 
pilosulo-pubescentes ; petioluli laterales breves, 2-4 mm. tantum longi, petio- 
lulus terminalis ad 9 mm. longus; foliola elliptica vel ovato-elliptica, apice 
breviter vel brevissime late acuminata, basi rotundata atque distinete cor- 
datula, 7-9 em. longa, 2.8-4.3 em. lata, summa minora, coriacea marginibus 
revolutis, siccitate supra olivacea opaca subtus pallide viridia, secus costam 
utrinque praesertim supra pubescentia, ceterum glabra nisi secus mar- 
g nes prope basin, utrinque (subtus crebrius) punctato-lepidota, subtus etiam 
dense minutius lepidota, praeterea subtus basi utroque costae latere glandu- 
lis patelliformibus foveolis insidentibus praedita, costa supra canaliculato- 
impressa subtus velut nervis primariis valde promenente, his utroque costae 
latere 6-7 arcuato-ascendentibus ac anastomosantibus, rete venularum 
utrinque prominulo. Jnflorescentia axillaris, thyrsum brevem racemiformem 
pauciflorum vix 2 em. longum ubique pilosulo-puberulum efformans; brae- 
teae obscurae, filiformi-oblongae, circiter 1 mm. longae; pedicelli circiter 
5 mm. longi. Calyx cupulato-campanulatus, satis brevis, 4-6 mm. longus, 
ad 8 mm. latus, extra pilosulo-pubescens atque dimidio superiore consocie- 
bus glandularum praeditus, margine sinuato ciliolato haud denticulato. 
Corolla campanulato-infundibularis, subrecta vel parum curvata, mem- 
branacea, lobis inclusis ad 6.5 em. longa; tubus pallide flavus, parte basali 
cylindrica circiter 1.4 em. longa 7 mm. lata, extra dense minute lepidotus, 
intus satis sparse punctato-lepidotus praeterea circa insertionem staminum 
zona pilorum hyalinorum papilliformium praeditus; limbus cremeo-albus, 
3 em. diametro, lobis ciliolatis utrinque punctato-lepidotis extra prope 
medium glandulis patelliformibus sparsis instructis. Stamina circiter 1.3 
em. supra tubi basin inserta, longiora (antica) 2.5 em. breviora 2.1 em. 
longa; staminodium 6 mm. longum; antherarum theeae divergentes, 4 mm. 
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longae. Discus pulvinatus, 1.5 mm. altus. Ovariwm ellipsoideum, basi supra 
discum contractum, 3 mm. longum, 2 mm. latum, minutissime lepidotum ; 
stylus glaber, 4 em. longus; ovula pro loculo quadriseriata, in quaque 
serie 4-5. Capsula ignota. 

Type: vine, corolla tube pale yellow, lobes cream-white, in high bush 
northeast of Savanna I, Tafelberg, Surinam, August 17, 1944, Maguire 
24403. Kew Herbarium; New York Botanical Garden. 

This plant is quite unmatched in the Kew material and is noteworthy 
for the indumentum of the vegetative parts and calyces, the absence of 
developed pseudostipules, the unusually short petiolules, the small opaque 
coriaceous leaflets which are distinctly though very slightly cordate at the 
base, the very short lateral inflorescences and the short calyces. The nearest 
relative, perhaps very closely allied, is apparently A. citrinum Mart. ex 
DC., of which no specimen has been available for examination. From the 
evidence of Schumann’s description in the Flora Brasiliensis, A. citrinum 
produces branchlets with an erect fruiticose habit (although tendril-bearing 
leaves are also present), the petiolules (and the petioles of lower leaves) are 
longer than those of Dr. Maguire’s plant, and their indumentum is com- 
posed of curved ferrugineous-puberulous kairs, evidently differing from 
that of Maguire 24403 which consists of stiff, mostly straight, whitish- 
hyaline hairs. A. citrinum is further described as having the leaflets shin- 
ing above and truncate or obtuse at the base, the calyx merely lepidote 
(not pubescent), and a shorter, curved corolla. It has been once collected, 
by Prince Wied-Neuwied in the state of Bahia, Brazil. A. velutinum Mart. 
ex DC. still further differs on account of the dense conspicuous indumentum 
on all the vegetative parts; while A. umbellatum A. Samp., which has very 
short petiolules, is glabrous and has remarkable long and narrowly elliptic- 
lanceolate leaflets. 

CLYTOSTOMA BINATUM (Thunb.) Sandwith. Surinam: rope, flowers lav- 
ender, white within throat, overhanging Toekoemoetoe Creek, Saramacca 
River, 24913. Tropical South America, Venezuela, Guiana, Brazil and Para- 
guay. 

MARTINELLA OBOVATA (H.B.K.) Bur. & K. Schum. British GUIANA: 
liana, occasional on riverside, Potaro River above Kaieteur Falls, 23360. 
Widely distributed in Continental Tropical America, also in St. Vincent, 
Tobago and Trinidad. 

DISTICTELLA RACEMOSA (Bur. & K. Schum.) Urb. Bririsn Guiana: liana, 
fruit flat convex greenish with sunken warts, frequent on riverside, Potaro 
River above Kaieteur Falls, 23358; Kauria Creek, lower Cuyuni River, 
F'1424 (F.D. 4160) ; Groete Creek, Essequibo River, F1760 (F.D. 4496). 
Guiana, Amazonian Brazil, Colombia, Tobago. 

STIZOPHYLLUM sp. British GUIANA: rope, leaves trifoliate, fruit long, 
flat, black. Takutu Creek to Puruni River, Mazaruni River, F2067 (F.D. 
4803). 

MEMORA FLAVIFLORA (Miq.) Pulle. British GuiIANA: vine, black, wiry 
stems, branching at right angles, flowers stalked, axillary, tubular, yellow. 
Mazaruni S‘ation, F795 (F.D. 3531). Guiana. 

Memora ScHomBureki (DC.) Miers. British Guiana: Groete Creek, 
Essequibo River, F1719 (F.D. 4455). Surinam: vine, flowers white, fre- 
quent in bush to rear of village, Jacob kondre, Saramacea River, 23862; 
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vine, flowers yellow, overhanging Tafelberg Creek, Saramacca River, 24908, 
Widely distributed in northern South America. 

PACHYPTERA KerERE (Aubl. emend. Splitg.) Sandwith. Britisn Gut- 
ANA: rope, 1 em. diam., stems squarish, glandfields at nodes, pseudo-stipules, 
flowers in drooping inflorescences, flowers milk white, stamens woolly, Maza- 
runi Station, F1419 (F.D. 4155). Central America, Colombia, Venezuela, 
Guiana and Amazonian Brazil. 

CALLICHLAMYS LATIFOLIA (Rich.) K. Schum., forma. BRITISH GUIANA; 
rope 5 em. diam., flowers in axillary thyrses, buds oblong-globose, corolla 
yellow, fruit elliptical, flattened, green, seeds brown, flat, rounded with 
membranous wing, Baramanni Creek, Waini River, N.W.D., P2339 (F.D. 
5075). Bartica-Potaro Road, F1503 (F.D. 4239). Panama, Colombia, Vene- 
zuela, Trinidad, Guiana, Brazil, Bolivia. 

MApDFADYENA UNCATA (Andr.) Sprague & Sandwith. British Guiana: 
vine flowers yellow, fruit dark brown, claw-like tendril sometimes replaces 
terminal leaflet, Mazaruni Station, 2198 (F.D. 4934). Mexico, Venezuela, 
Trinidad, Guiana, Amazonian Brazil, Bolivia. 

TABEBUIA INSIGNIS (Miq.) Sandwith var. MONOPHYLLA Sandwith (T. 
longipes Baker). British GuIANA: small tree to 4 m., 4 em. diam., simply 
branched, leaves thickly leathery, flowers fascicled in forks of stem, white, 
locally frequent on Kaieteur Savannah, 23262; Mazaruni Station, F528 
(F.D. 3264). Surinam, British Guiana. 

TABEBUIA CAPITATA (Bur. & K. Schum.) Sandwith. British GUIANA: 
Moraballi Creek, Essequibo River, 71283 (F.D. 4019); small, weakly 
branched tree, yellow flowers, frequent on Savanna III, Tafelberg, 24401. 
Guiana, Amazonian Brazil. 

TABEBUIA SERRATIFOLIA (Vahl) Nichols. British GUIANA: seedlings 
from below parent tree which was in flower at the time, Groete Creek, lower 
Essequibo River, F1242 (F.D. 3978). 

TAREDU.A SUBTILIS Sprague & Sandwith. British GUIANA: tree 5 m., 
8 em. diam., usually flowering without leaves, flowers bright yellow, pendent, 
erinkled, fruit brown-green, cylindrical, pendent, below Tukeit, Potaro 
River Gorge, 23493. At present known only from the rocky banks of rivers 
in British Guiana. 

TABEBUIA STENOCALYX Sprague & Stapf. British GuiIANa: tree 80 ft. 
high, 12 in. diam., buttressed to 6 ft., adventitious shoots from base of 
trunk, flowers stalked terminally, bracteose, fruit cylindrical, seeds green 
with white membranous lining, Groete Creek, lower Essequibo River, F'1260 
(F.D. 3996)., Groete Creek, Essequibo River, F1743 (F.D. 4479). 

TABEBUIA IPE ( Mart.) Standl. var. INTEGRA (Sprague) Sandwith. Surt- 
NAM: mixed high forest, near north escarpment, Savanna I to foot of Augus- 
tus Falls, Tafelberg, 24751. Brazil, Paraguay, northern Argentina. The 
first record from Surinam. 

TABEBUIA sp. SURINAM: shrub to 2 m. high, flowers white, frequent 
on Savanna VIII, Tafelberg, 24639. 

The material is insufficient for specific determination or description, but 
suggests a form of T. roraimae Oliv. with young and relatively thin leafllets. 
T. roraimae has been known previously only from the Pacaraima Range. 
JACARANDA RHOMBIFOLIA G.F.W. Mey. Surinam: tree, flowers pale pur- 
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ple, frequent overhanging river between Pakka Pakka and Kwatta hede, 
Saramacea River, 24950. Northern South America, Venezuela to Guiana. 

ScCHLEGELIA SpRUCEANA K. Schum. British GUIANA: rope 1 em. diam. ; 
flowers cauliflorous, crimson, young fruit oblong-globose, Takutu Creek to 
Puruni River, Mazaruni River, P2096 (F.D. 4832). 

PHRYGANOCYDIA CORYMBOSA ( Vent.) Bur. & K.Schum. BritisH GuIANA: 
rope, calyx white, corolla mauve-pink, 2-lipped, Mazaruni Station, F'1188 
(F.D. 3924). 

PSEUDOPAEGMA OLIGONEURON Sprague & Sandwith. British GUIANA 
rope 2 em. —— flowers stalked, clustered in axils, corolla yellow, Maza- 
runi Station, F1263 (F.D. 3999) 

ACANTHACEAE”? 

In the following list the genera and species are dealt with in the same 
sequence as in my revision of the Acanthaceae in Pulle’s Flora of Suriname 
(4: 166-254. 1938). The numbers in brackets refer to the pages of the 
latter where the descriptions are to be found. 

MENDONCIA ASPERA Ruiz & Pav. (175). SurInam: vine, bracts green, 
fruit very dark red, along railroad near km. 70, 23611; bush to rear of 
Pakka Pakka, Saramacca River, 23971. 

APHELANDRA PARAENSIS Lindau (190). Surinam: flowers scarlet, 
jungle to rear of Posoegronoe, 24029. The collector describes this plant as 
a small shrub, but it is in reality a herb with a single unbranched stem, 
decumbent and rooting at the base. 

APHELANDRA PECTINATA Willd. ex Nees (193). British GUIANA: fre- 
quent, large shrub with spikes encased in sheathing pink-btown, ciliate 
bracts, the spikes looking like candles on the shrub when in bud, calyx more 
or less pink, corolla scarlet with white hairs, Essequibo River, Keriti Creek, 
on loam along the creek, F875 (F.D. 3611). Surtnam: Charlesburg Rift, 
3 km. north of Paramaribo, on former sea beach consisting of deep sands 
underlain by shells, the sands covered by shrub and bordered by swamps 
and primary jungle, 22727; Saramacca River, Jacob Kondre, in swampy 
bush along the trail, 23872. 

TRICHANTHERA GIGANTEA (Humb. et Bonpl.) Steud. (196). Bririsn 
GUIANA: soft-wooded tree of irregular growth, flowers scented like elder, 
ealyx grey-green, pubescent, corolla tube in the lower half crimson and 
shiny, in the upper half like the reverse of the limb orange and pubescent, 
the upper side of the limb and the throat crimson and shiny, style nearly 
white, ovary yellow, Mazaruni Forest Station, F624 (F.D. 3360) 

HyGrRopHiILiA SANDWITHII Brem. Kew Bull. 1939: 559. 1940. BRITISH 
GUIANA: procumbent herb with pink flowers, Mazaruni Station, local on 
sandy fore-shore, 23564. Differs from H. guyanensis Nees (209) by the 
small number of flowers, usually but one, in the axillary cymes. 

HyYGROPHILIA ERECTA (Burm. f.) Hochr. H. quadr’valvis Nees. Suri- 
NAM: frequent in the swamps east of the Agricultural Experiment Station, 
Paramaribo, 22710. This is an east-Asiatie species, and as it has never be- 
fore been collected in Surinam, it is probably a recent introduction. 

Polylychnis essequibensis Brem. sp. nov. Habitu scandente, ramis 
teretibus, panicula multo breviore, calycis lobis subulatis, granulis pollinis 
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majoribus et alveolis pariete multo humiliore instructis ornatis, disco haud 
unilateraliter producto a P. fulgenti Brem. recedens; typus: Maguire & 
Fanshawe 22944 in herbario trajectino. 

Frutex seandens, glaber. Rami internodiis primum quadrisulcatis, mox 
teretibus, sice. negrescentes. Folia petiolo canaliculato 3-12 mm. longo 
instructa; lamina subcoriacea, ovato-oblonga, foliorum minorum interdum 
elliptica, 5—11 em. longa et 1.7-4.5 em. lata, apice acuta vel longius acumi- 
nata, basi contracta, margine subintegra, utroque latere costae nervis 5-9 
utrinque prominulis, venulis paucis subtus prominulis. Panicula pedunculo 
1.5-2.5 em. longo subglabro elata, axi pedunculo subaequilonga; ramuli 
infimi cire. 1 em. longi, semel vel bis dichasialiter ramificati. Ramuli infimi 
interdum foliis magnitndine valde redactis suffulti, alii bracteis subulatis 
1.5-2.0 mm. longis, pubescentibus. Bracteae ultimae vix 0.5 mm. longae, 
ceterum aliis similiores. Pedicelli 2 mm, longi, sicce. cystolithis parvis albido- 
punctati. Calyx subglaber tubo 2.5 mm. diam. et 1.5 mm. alto, lobis subulatis 
5-6 mm. longis, margine vix conspicue ciliolatis. Corolla rubra 5—6 em. 
longa, tubo incurvato ad basin 2 mm., dimidio superiore 10 mm. diam., 
fancem versus paulo contracto, basin versus puberulo, labiis 10 mm. longis, 
superiore in lobulos 5 mm. longos fisso, basi calearato, inferiore usque ad 
basin in lobos tres aequaliter diviso. Stamina 11 mm. infra divisuras corollae 
inserta; filamenta vix conspicue puberula basi in membranam 2.5 mm. 
altam connata, partibus liberis 11.5 et 13 mm. longis; antherae 3 mm. longae. 
Granula pollinis 83 diam., intra membranam 78 », alveolis 12, diam., 
bene distinguendis. Discus integer, 0.7 mm. altus, glaber. Ovarium quoque 
loculo ovulis 3-4, 5 mm. altum, glabrum. Stylus vix conspicue puberulus, 
corollae subaequilongus. Lobus stigmaticus anticus 2 mm., posticus 0.6 mm. 
longus. Capsula nondum visa. 

Habitat Guianam Anglicam. 

Type: mixed forest, rare, Groete Creek, Kamuni Creek, Essequibo 
River, 21 April, 1944, Maguire & Fanshawe 22944. British Guiana: 12 
March 1944, Mazaruni Forest Station, P1761 (F.D. 4497). 

The short conical spur at the base of the upper lip gives the unopened 
flower a truncate shape, the upper end of the truncate top being formed 
by the spur. The disk lacks the tooth which gives that of P. fulgens its 
peculiar shape, and the alveoles of the pollen grains are separated from 
each other by much lower walls. The generic description is to be revised 
on these points. 

In the description of the genus Polylychnis (Ree. Trav. Bot. Néerl. 35: 
160. 1938) the latter was compared with Lychniothyrsus Lindau (Notizbl. 
Bot. Gart. Berlin-Dahlem 6: 192. 1914) and with Stemonacanthus Nees 
(Fl. Bras. 9: 53. 1847). By the courtesty of the Director of the Royal 
Botanie Gardens, Kew, I have had since then an opportunity to study an 
example of Lindau’s type. It proved to be a plant with small sessile flowers, 
very similar to Ruellia ochroleuca Nees, |.c. 56, pl. 5, and to the other Amer- 
ican Ruellia species recognized by Nees, viz. R. tetragona Link, R. alba 
Nees, and R. hygrophila Nees. All these plants are provided with a glandu- 
lar-hirsute indumentum, more or less distinctly crenate leaves and a slightly 
zygomorphie corolla. As they can not be left in Ruellia L., which, as I have 
argued elsewhere, is to be confined to the species provided with axillary 
cymes of large violet flowers with a campanulate corolla tube and a spread- 
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ing limb, i.e. to R. tuberosa L. and its nearest allies, Nees’ American Ruellia 
species will have to be transferred to Lychniothyrsus, and become therefore : 
Lychniothyrsus ochroleucus (Nees) Brem., comb. nov. (Ruellia ochroleuca 
Mart. ex Nees, Fl. Bras. 9: 56. 1847) ; Lychniothyrsus tetragonus (Link) 
Brem., comb. nov. (Ruellia tetragona Link, Enum. Hort. Berol. 2: 133. 
1822) ; Lychniothyrsus albus (Nees) Brem., comb. nov. (Ruellia alba Nees, 
Fl. Bras. 9: 55, 1847) ; and Lychniothyrsus hygrophilus (Nees) Brem., 
comb. nov. (Ruellia hygrophila Mart. Flora 24: Beibl. 2: 65. 1841). 

ODONTONEMA SCHOMBURGKIANUM (Nees) Kuntze, Rev. Gen. 494. 1891. 
Thyrsacanthus Schomburgkianus Nees, London Jour. Bot. 4: 636. 1845; 
DC. Prodr. 11: 325. 1847. Herb with decumbent shoots and scarlet flowers. 
Potaro River, Tukeit; on the white sand of clearings at the forest edge, 
locally frequent, 23044. 

This specimen has the large and thin leaves of O. macrophyllum Gleason 
(Contr. N. Y. Bot. Gard. 282: 300. 1926) which was collected in the same 
area, but the shortly pubescent inflorescence and the shorter calyx lobes of 
Nees’ species, to which it is here provisionally referred. 

DREJERA BOLIVIENSIS Nees. A specimen collected at an altitude of 200 m. 
in dense forest at the western end of the Kanuki Mountains in the drainage 
of the Takuto River (Smith 3165) was described by Leonard (Lloydia 2: 
213. 1939) as a new species under the name Anisacanthus secundus. The 
author compares this plant with Anisacanthus Malmei Lindau. Of the latter 
no material was available to me, but it would be worth while to reinvestigate 
this species, for it is quite possible that this too may prove to belong to 
Drejera. 

Rhacodiscus calycinus (Nees) Brem., comb. nov. Beloperone? caly- 
cina Nees, London Jour. Bot. 4: 637. 1845; DC. Prodr. 11: 423. 1847. 
Justicia acuminatissima (Miq.) Brem. (239). British GUIANA: shoots and 
pedicels bronze-green, calyx bright green, corolla scarlet; Yarikita portage, 
N.W.D. along the trail on brown sand, F2442, F.D. 5178; Essequibo River, 
Groete Creek, Kamuni Creek, open spaces in mixed forest, 22919; Sara- 
macca River, vicinity of Tawa Creek, frequent, forming low bushes bordered 
by Montrichardia arborescens 23740; Tafelberg in high forest at the base of 
the southern cliffs at Arrowhead Basin, rare, 24480. 

When I dealt with this species in Pulle’s Flora of Suriname Nees’ 
Beloperone? calycina was not yet known to me. The Kew botanists, however, 
had at that time already recognized that the latter and Justicia acuminatis- 
sima must be regarded either as identical or at least as very nearly related. 
Material from British Guiana placed at my disposition by the intermediary 
of Mr. N. Y. Sandwith allowed me to establish the identity of the two species. 
That it is here once more referred to Lindau’s genus Rhacodiscus finds its 
explanation in the following considerations. The generic name Justicia is, 
as I have pointed out in a paper that is awaiting publication, to be confined 
either to J. hyssopifolia L. alone or to the latter and a group of South 
African species of which J. orchioides L. f. is perhaps the best known repre- 
sentative, and the very numerous remaining species are therefore to be 
transferred to other genera. The American species with long-tubed red 
flowers are to be placed partly in Beloperone Nees and partly in Rhaco- 
discus Lindau, which differ from each other in the shape of the lower co- 
rolla lip and in that of the seeds. In Beloperone the lower corolla lip is 
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slightly wider than the upper one and 3-fid, and the seeds are distinctly 
swollen, whereas in Rhacodiscus the lower corolla lip is much narrower and 
only shortly 3-lobed and the seeds are flattened. To the character on which 
the genus was founded, the echinulate pollen grains, I attach no value, 
for the resemblance between Rhacodiscus calycinus, in which the pollen 


grains are of this type, and Rhacodiscus secundus (Vahl) Brem. with pollen 
grains of the same kind as those of Beloperone is so striking that it would 


be artificial to refer them to different genera. 

Rhacodiscus secundus (Vahl) Brem., comb. nov. Justicia secunda 
Vahl, Symb. Bot. 2: 7. 1791. British Guiana: nodes with a red band, co- 
rolla and style red, Mazaruni River, Barakara Creek, on sandy soil along 
the river bank, C.A.P.6, (FD. 5259). 

In Pulle’s Flora of Suriname besides Justicia acuminatissima five spe- 
cies were dealt with under this genus. Of these no. 2, the violet-flowered J. 
carthaginensis Jacq. was in the paper to which I referred above placed in 
an as yet unnamed genus in the neighborhood of Beloperone, no. 3 and 4, 
J. pectoralis Jacq. and J. martiana (Nees) Lindau in a new genus Psacado- 
calymma, and no. 6, J. obtusifolia (Nees) Lindau in Dianthera L., a name 
that is to be restricted to a group of exclusively American marsh plants 
with narrow leaves, axillary spikes and thin, smooth seeds with a dentate 
margin. The exact position of no. 5, J. cayennensis (Nees) Lindau (247) 
was not yet determined. The circumstance that this species is represented 
in the collection of the New York Botanical Garden Tropical Expedition of 
1944 offers a welcome opportunity to discuss its affinities. 

J. cayennensis was originally described by Nees (London Jour. Bot. 4: 
637. 1845) as a species of his genus Amphiscopia, but two years later in his 
monograph of the family (DC. Prodr. 11: 346. 1847.) Nees transferred it 
to Rhytiglossa. The name Rhytiglossa, however, is to be restricted to a num- 
ber of African species provided with lenticular, finely echinulate pollen 
grains, and for Rh. cayennensis with its flattened, doleiform pollen grains 
therefore a position is to be found elsewhere. In the terminal position of the 
inflorescence with its comparatively small flowers, and in the small size of 
the posticous calyx lobe it shows a rather striking resemblance to the species 
of the paleotropic genus Rostellularia Reichenb. It differs, however, from 
the latter in the shape and size of the cystoliths, which are not boomerang- 
shaped but nearly straight and much smaller, in the much wider connective, 
the ecalcarate thecae, the shape of the lumen of the pollen grains, which in 
Rostellularia reminds one of a sandglass, the entirely hirtellous, not merely 
comose ovary, and in the distinctly unguiculate capsule. These differences are 
of sufficient importance to justify the creation of a new genus. On account 
of the weakly developed fifth calyx lobe I propose for this genus the name 
Dyspemptemorion. So far it is monotypic. 

Dyspemptemorion Brem., gen. nov. Justicearum neo-tropicarum gran- 
ulis pollinis doleiformibus parvis, utroque latere pororum serie singula 
tuberculorum ornatis, inflorescentiis spiciformibus terminalibus, bracteis 
penninerviis imbricatis, calycis lobo postico magnitudine multo redacto ad 
Rostellulariam Reichenb. aecendens, lumine granulorum pollinis ad medium 
haud distincte constricto, cystolithis haud conspicue curvatis, connectivo 
lato, thecis utrisque ecalearatis, ovario toto hirtello, capsula distinete ungui- 
culata ab ea recedens. 
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Herba gracilis. Folia breviter petiolata, opposita aequalia, cystolithis 
subrectis parvis sparsa. Inflorescentiae spiciformes, terminales, interdum 
spicis una vel duabus ex axillis foliorum supremorum orientibus comitatae, 
floribus inferioribus interdum superpositis. Bracteae decussatae, primum 
imbricatae, ovato-lanceolatae, basi in petiolum brevem contractae, penniner- 
viae, ciliatae. Bracteolae bracteis atque calyci subaequilongae, angustae, 
l-nerviae, ciliatae. Calyx inaequaliter 5-partitus; lobi angusti, ciliati, posti- 
eus aliis multo minor. Corolla dilute violacea vel albida, calyce bis vel 
triplo longior; labia tubo paulo breviora, superius triangulare, rugula in- 
structum, inferius breviter 3-lobatum, palato e bullis duabus parallelis 
formato, striis notato instructum. Stamina 2; filamenta glabra; antherae 
connective lato instructae; thecae subglobosae, sese dimidio obtegentes, 
ecalearatae. Granula pollinis doleiformia, paulum complanata, parva (25- 
32» longa), 2-pora, utroque latere pororum serie singula carunculorum 
ornata, lumine ad medium haud distinete constricto. Discus annularis. 
Ovarium totum hirtellum. Stylus basi sparse hirtellus. Stigma parvum, in- 
divisum. Capsula unguiculata, hirtella, valvulis 2-seminalibus. Semina super- 
posita, complanata, brunnea, muricata. 

Distr. in America tropicali. 

Typus generis: Dyspemptemorion cayennense (Nees) Brem. (Amphi- 
scopia et Rhytiglossa cayennensis Nees). 

Dyspemptemorion cayennense (Nees) Brem., comb. nov. Rhytiglossa 
cayennensis Nees, DC. Prodr. 11: 346. 1847. Surmam: frequent, annual 
herb, flowers white, swampy bush above the village of Jacob kondre, along 
the Saramacea trail, 23882, June 18, 1944. 

(23883 consists partly of this species and partly of Psychotria officinalis 
(Aubl.) Rausch. The note on the label ‘‘ peduncles and bracts blue; fruit 
lighter blue, pedicels reflexed’’ evidently refers to the latter. ) 
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The Cultivated Species of Primula. By Walter C. Blasdale. University 
of California Press, Berkeley, California. 1948. 


Dr. Blasdale has given us a book from which we may learn far more than the 
taxonomy of the genus Primula. It is unique in dealing so thoroughly with the plant, 
botanically and horticulturally. The introductory chapters discuss the history and meth- 
ods of classification of the numerous sections of the genus. Biological characteristics 
are explained and we are taught much of interest and importance as to the possibilities 
of viable seeds from hybrids, methods of increasing farination, and other features of 
value. 

Then on to horticultural requirements and methods which many readers will study 
closely. ‘‘A fair percentage are no more difficult to grow than pansies’’ is a welcome 
statement, since so many gardeners look upon all primulas with the exception of P. 
polyantha and the greenhouse species as well-nigh impossible. ‘‘ Emphasis should be 
placed upon the composition of the solution derived from the action of water on the 
mineralogical components of the soil, rather than the soil itself’’ explodes the pH 
theory so important to some scientists. Dr. Blasdale lays much more emphasis on good 
drainage and says that erring on the side of too much sand rather than too much 
clay is a safe rule, because primulas have two biological peculiarities-—first, rapid 
transpiration, and second, since frequent applications of water are unavoidable, the 
importance of free circulation through the soil medium. Shade requirements are dis- 
eussed and the use of a lath house may explain something of the success of the writer. 

From the chapter on growing we move to a monograph of the genus, discussed by 
treating each section separately, beginning with the primroses and cowslips and ending 
with the less known; in all between 400 and 500 species. There are a few errors in 
uomenclature and one or two species are doubtfully placed in their correct section. 

In the final chapter gardeners are miidly reprimanded for the limited variety 
grown in the United States and indeed for the lack of variety of ornamental plants 
generally. 

The book is well illustrated with pages given over to two or more half tones. 

This is a book of real value to gardeners everywhere as well as to students of 
botanical subjects—JAMES G. EssoN. 


Drawings of British Plants. By Stella Ross-Craig. Part I. Ranuncula- 
ceae. pl. 1-44. Part Il. Berberidaceae, Nymphaeaceae, Papaveraceae, Fu- 
mariaceae, pl. 1-22. London: G. Bell & Sons Ltd. 1948. 


These two parts are the first of what is planned to be a work of some importance, 
its object being to illustrate the species of flowering plants native in the British Isles 
in 1500-1800 drawings. Each part, dealing with one or more families, is to be complete 
in itself, bound in heavy paper with a decorative design. In the parts now before us, 
each species is illustrated by a whole page, bearing from 6 to 14 figures. In addition to 
a general sketch of the species, there are abundant diagnostic details, with magnifica- 


tions indicated. It is not intended to illustrate varieties or micro-species. 
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Miss Ross-Craig is the artist at the Kew Herbarium, and has thus been able to 
supplement her artistic proficiency with unexcelled facilities for botanical observation. 
She has had also the willing cooperation of the members of the staff of the Herbarium. 
Many specimens from the herbarium were examined in an effort to make the plants 
figured truly representative. Perhaps as a result of such a background, the figures 
seem the work of a botanist rather than of an artist—though technically no fault can 
be found with them. 

This work should be invaluable to both amateur and professional botanists, and 
provides a model which might well be imitated in this country—H. W. RIcKETT. 


NoTEs 


The thirty-fifth edition of The Naturalists’ Directory has recently been’ published 
by the Cassino Press, Salem, Massachusetts. It contains names, addresses, and special 
subjects of study of professional and amateur naturalists of North and South America 
and some other countries, and a list of scientific periodicals and natural history museums. 


Silva of North America, a description of the trees which grow naturally in North 
America exclusive of Mexico. By Charles Sprague Sargent. This work, long out of 
print and practically unobtainable at any price, has been reprinted by Peter Smith, 321 
Fifth Avenue, New York. The original edition was published at $350, and sets have 
been sold for as much as $500. The reprinted edition consists of 200 sets, 14 volumes 
bound in 7, complete with all illustrations. The list price is $200. 


Dr. John S. Karling has resigned from Columbia University to become Professor of 
Botany and Chairman of the Department of Biological Sciences at Purdue University, 
Lafayette, Indiana. Dr. Karling joined the Torrey Botanical Club in 1924, and served 
as Vice-President in 1930, Recording Secretary from 1933 to 1936, Corresponding Sec- 
retary from 1937 to 1940, and was President in 1941; he has also been Historian since 
the establishment of this office in 1943. 
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55-63. f. 1-17. Je 1948. 

Brinker, Robert R. Plagiochila dotensis. Bryologist 51: 1-4. f. 1-20. Mr 
[30 Ap] 1948. 

Brinker, Robert R. Plagiochila Standleyi. Bryologist 51: 4-6. f. 1-18. Mr 
[30 Ap] 1948. 

Brinker, Robert R. Plagiochila tricarinata. Bryologist 51: 7-9. f. 1-17. Mr 
[30 Ap] 1948. 

Chapman, Clara J. & Sanborn, Ethel L. Moss flora of the Willamette Valley, 
Oregon. Oregon Monogr. Stud. Bot. 4: 3-72. pl. 1-4. Je 1941. 

Clark, Lois & Frye, T. C. Frullania intermedia. Bryologist 51: 52-54. f. 
1-14. Je 1948. 

Clark, Lois & Frye, T. C. Frullania spicata. Bryologist 50: 313-316, f. 1-19. 
D 1947 [15 Mr 1948]. 

Clark, Lois & Svihla, Ruth Dowell. Frullania convoluta. Bryologist 50: 
316-319. f. 1-18. D 1947 [15 Mr 1948}. 

Clark, Lois & Svihla, Ruth Dowell. Frullania nodulosa. Bryologist 50: 381- 
387. f. 1-38. D 1947 [15 Mr 1948]. 

Clark, Lois & Svihla, Ruth Dowell. Provisional keys to the Frullanias of Mid- 
dle America. Bryologist 51: 17-27. Mr [30 Ap] 1948, 

Clebsch, Alfred. Bartramidula carolinae in Tennessee. Bryologist 50: 376. 
D 1947 [15 Mr 1948]. 

Clebsch, Alfred. Bryophytes of the lower Cumberland River valley in Tennes- 
see. Bryologist 50: 366-376. D 1947 [15 Mr 1948]. 

Harvill, A. M. Notes on the moss flora of Alaska. II. Mosses from the Mount 
McKinley region. Bryologist 50: 341-348. D 1947 [15 Mr 1948]. 
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Koch, Leo Francis. Rediscovery of Fissidens pauperculus Howe. Bryologist 
51: 30, 31. Mr [30 Ap] 1948. 

Kucyniak, James. A bryophytic flora of interest on Lae Des Cygnes Moun- 
tain, Quebee. Bryologist 50: 327-340. D 1947 [15 Mr 1948]. 

Leal, Adrian Ruiz. Seis géneros de briofitas (hepdticas) nuevos para la flora 
mendocina. Anal. Soc. Ci. Argent. 145: 24-33. pl. 1-4. 1948. 

Meyer, Samuel L. Physiological studies on mosses. VI. Spore germination and 
protonema development in Physcomitriwm turbinatum (Michx.) Brid. 
Bryologist 50: 403-408. f. 1-4. D 1947 [15 Mr 1948]. 

Quarterman, Elsie. A preliminary survey of the bryophytes of two Cedar 
Glades [Tennessee]. Bryologist 50: 377-380. D 1947 [15 Mr 1948]. 
Rakestraw, Lulu & Clark, Lois. Metzgeria bractifera. Bryologist 51: 47-50. 

f. 1-16. Je 1948. 

Sharp, Aaron J. Another coastal plain Sphagnum in Tennessee. Bryologist 
50: 402. D 1947 [15 Mr 1948]. 

Stair, Leslie Dalrymple. A contribution to the eryptogamic flora of Yakutat 
say, Alaska. Bryologist 50: 349-365. D 1947 [15 Mr 1948]. 


PTERIDOPHYTES 
(See also under Spermatophytes: Live & Live) 

Benedict, R. C. A fern reference in seventeenth century literature. Am. 
Fern Jour. 38: 55-58. My-Je [Au] 1948 

Chandler, Albert. Working with fern spores. Am. Fern Jour. 38: 12-16. 
Ja—Mr [6 My] 1948. | 

Clausen, Robert T. Nomenclatural and distributional notes on Botrychium 
lanceolatum. Am. Fern Jour. 38: 45-47. Ap—Je [Au] 1948. 

Diddell, Mary W. Diplazium esculentum in Florida. Am, Fern Jour. 38: 
16-19. Ja—Mr [6 My] 1948. 

Dix, W. L. Polystichum Braunii in Bucks County, Pennsylvania. Am. Fern 
Jour. 38: 61, 62. My—Je [Au] 1948. 

Hunnewell, F. W. Botrychium matricariaefolium in West Virginia. Castanea 
13: 93. Je 1948. 

McGilliard, Eleanor. The hart’s-tongue in Tennessee in 1947. Am. Fern 
Jour. 38: 48-52. My-—Je [Au] 1948, 

Martin, G. W. Fertile green shoots of Equisetum arvense. Proc. Iowa Acad. 
53: 167-169. f. 1-4. 1947 [My 1948]. 

Ramirez Canti, Débora. Nota sobre los helechos de Tepoztlén, Mor. Anal. 
Inst. Biol. [Mexico] 18: 463-472. f. 1-5. 1947 [1948]. 

Reed, Clyde F. Notes on the taxonomy of some eastern Asiatic ferns of the 
genera Protowoodsia and Pteretis. Madrofio 9: 189-193. table 1. Ap 
[Je] 1948. 

Selling, Olof H. A peculiar Asplenium from the Hawaiian Islands. Occ. Pap. 
Bishop Mus. 19: 171-184. f. 1-6. 14 My 1948, 

Smith, Jesse F. Scott’s spleenwort in Connecticut. Am. Fern Jour. 38: 
52-54. pl. 4. My-Je [Au] 1948 

Wagner, W. H. A new fern from Rota, Mariana Islands. Pacif. Sei. 2: 214, 
215. f. 1. Jl 1948. 

Wagner, Warren H. & Grether, David F. Pteridophytes of Guam. Occ. Pap. 
Bishop Mus. 19: 25-99. f. 1-12. 30 Ja 1948. 

Weatherby, C. A. A proposed new genus and family of ferns. Am. Fern 
Jour. 38: 58-61. My-Je [Au] 1948. 
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Weatherby, C. A. Reclassification of the Polypodiceae. Am. Fern Jour. 38: 
7-12. Ja—Mr [6 My] 1948. 


SPERMATOPHYTES 

Agramont, Felix et al. The red cedar. Mo. Bot. Gard. Bull. 36: 86-92. il- 
lust. My 1948. 

Akers, John. New species from Peru [Peruvocereus clavatus]. Cactus & Suee. 
Jour. 20: 55, 56. f. 35-37. Ap 1948. 

Allard, H. A. Vegetation and floral beauty in the mountains of the Dominican 
Republic. Wild Flower 24: 53-64. pl. 10-12. Jl 1948. 

Ames, Oakes. Color changes in Epidendrum tampense. Am. Orchid Soe. Bull. 
16: 442, 443. 1947. 

Ames, Oakes. Resupination and pseudoresupination in Trichopilia suavis. 
Am, Orchid Soe, Bull. 16: 370-372. 1947. 

Amshoff, G. Jane H. Caesalpiniaceae [of Guiana]. Jn: Maguire, Bassett et 
al., Plant explorations in Guiana in 1944, chiefly to the Tafelberg and * 
the Kaieteur Plateau—IV. Bull. Torrey Club 75: 387-392. J1 1948. 

Amshoff, G. Jane H. Mimosaceae [of Guiana]. Jn: Maguire, Bassett et al., 
Plant explorations in Guiana in 1944, chiefly to the Tafelberg and the 
Kaieteur Plateau—IV. Bull. Torrey Club 75: 383-387. Jl 1948. 

Amshoff, G. Jane H. Papilionaceae [of Guiana]. Jn: Maguire, Bassett et al., 
Plant explorations in Guiana in 1944, chiefly to the Tafelberg and the 
Kaieteur Plateau—IV. Bull. Torrey Club 75: 392-396. J1 1948. 

Amshoff, G. Jane H. Polygalaceae [of Guiana]. Jn: Maguire, Bassett et al., 
Plant explorations in Guiana in 1944, chiefly to the Tafelberg and the 
Kaieteur Plateau—IV. Bull. Torrey Club 75: 398, 399. Jl 1948. 

Amshoff, G. Jane H. & Henrard, J. Th. Gramineae. Jn: Flora of Suriname 
(Netherlands Guyana) 1: 273-442. Ja 1943. 

Anthony, Harold E. Rhipsalis in the rain forest of Nyasaland. Des. Pl. Life 
20: 53, 54. f. 1. 1948. 

Arnberger, Leslie. Flowering plants of ferns of the Walnut Canyon | Ari- 
zona}|. Plateau 20: 29-36. 1947. 

Baker, Milo 8. A new western violet [V. quercetorum]. Leafl. West. Bot. 5: 
101, 102. 24 My 1948, 

Ballard, F. Zauschneria Californica [from California and northwestern 
Mexico]. Bot. Mag. 165: pl. 194+f. 1, 2. Je 1948. 

Boivin, B. Centurie de plantes canadiennes. Nat. Canad. 75: 79-84. Mr-—Ap 
1948. 

Boterenbrood, Magda J. A. Iridaceae. Jn: Flora of Suriname (Netherlands 
Guyana) 1: 455-460. Ja 1943. 

Boterenbrood, Magda J. A. Amaryllidaceae. In: Flora of Suriname (Nether- 
lands Guyana) 1: 443-454. Ja 1943. 

Bowles, E. A. Anemone hortensis and A. pavoninia: a history of confusion. 
Jour. Roy. Hort. Soe. 73: 57-70. f. 18-16. Mr. 1948. 

Burkart, Arturo. Las especies de Mimosa de la flora argentina. Darwiniana 
8: 9-231. pl. 1-26+f. 1-39. 8 Je 1948. 

Camp, W. H. The names of plants in cultivation. Nat. Hort. Mag. 27: 83-86. 
Ap 1948. 

Camp, W. H. Rhipsalis—and plant distributions in the southern hemisphere. 
Jour. N. Y. Bot. Gard. 49: 88-91. Ap 1948. 


~! 
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Chatterjee, D. Botanical nomenclature of the shaddock or pomelo. Nature 
161: 770. 1948. 

Chessman, E. E. Classification of the bananas. II. The genus Musa L. Kew. 
Bull. 1947: 106-117. Ap 1948. 

Clausen, Robert T. A green-flowered Sedum [S. chloropetalum] from the 
Sierra del Sur. Cactus & Suce. Jour. 20: 53, 54. f. 38-34. Ap 1948. 
Core, Earl L. The flora of the Erie Islands; an annotated list of vascular 

plants. Contr. Ohio State Univ. 9: i-viiit, 1-106. illust. 1948. 

Core, Earl L. The genus Scleria in Colombia. Caldasia 521: 17-32. 20 Mr 1948. 

Core, Earl L. Spring wild flowers. W. Va. Conserv. Comm. (Charleston) 
1—100. illust. 1948. 

Correll, Donovan 8S. Wild potato collecting in Mexico. Field & Lab. 16: 
94-112, illust. Je 1948. 

Cory, V. L. Salsola collina Pall. in Colorado. Leafi. West. Bot, 5: 104, 24 My 
1948, 

Cory, V. L. Some first records of plant species collected in Texas. Field & 
Lab. 16: 82-89. Je 1948, 

Croizat, Leon. Euphorbiaceae [of Guiana]. In: Maguire, Bassett et al., Plant 
explorations in Guiana in 1944, chiefly to the Tafelberg and the Kaieteur 
Plateau—IV. Bull. Torrey Club 75: 400-408. J] 1948. 

Croizat, Leon. Nociones sobre las Euforbidceas de Venezuela. I. Bol. Soe. 
Venez. Ci. Nat. 11: 79-84, O-D 1947. 

Croizat, Leon & Tamayo, Francisco. Una nueva especie de Cacticeas. Bol. 
Soe. Venez. Ci. Nat. 11: 75-78. 1 pl. O-D 1947. 

Darrow, Robert A. Notes on the Arizona flora. Leafl. West. Bot. 5: -93-100. 
24 My 1948. 

Davidson, John F. A new Polemonium [glabrum] from Mexico. Madrofio 9: 
187-189. Ap [My] 1948. 

Davis, R. The genus Phreatia in the Philippines. Orchid Digest 11: 264-266. 
N-D 1947. 

Dayton, William A. Juglans nigra oblonga in Missouri. Rhodora 50: 147. 
16 Je 1948. 

Dugand, Armando. Algunas Leguminosas de la Amazonia y Orinoquia 
colombianas. Caldasia 521; 65-76. 20 Mr 1948. 

Dugand, Armando. Noticias botanicas colombianas, X. Caldasia 521: 55-64. 
20 Mr 1948. 

Duncan, Wilbur H. Preliminary reports on the flora of Georgia—1. The distri- 
bution in Georgia of spermatophytes new or rare in the state. Castanea 
13: 70-83. f. 1-8. Je 1948. 

Eastwood, Alice. Studies of Pacific Coast lilies—I. The identity of Lilium 
Roezlii. Leafl. West. Bot. 5: 103, 104. 24 My 1948, 

Ewan, Joseph. A review of Purdieanthus and Lehmaniella, two endemic Colom- 
bian genera of Gentianaceae, and biographical notes on Purdie and Lehman. 
Caldasia 521: 85-98. 20 Mr 1948. 

Fanshawe, D. B. & Maguire, Bassett. Rosaceae [of Guiana]. Jn: Maguire, 
Bassett, et al., Plant explorations in Guiana in 1944, chiefly to the Tafelberg 
and the Kaieteur Plateau—I1I, IV. Bull. Torrey Club. 75: 317-323. 12 My 
1948. 374-382. J] 1948. | 

Fernald, M. L. Some minor forms of Rosa. Rhodora 50: 145-147. 16 Je 1948. 

Fernald, M. L. Two forms in Euphorbia. Rhodora 50: 148, 16 Je 1948. 

Fernandes, A. & Fernandes, R. On the karyo-systematies of the sub-genus A jax 
Spach of the genus Narcissus L. Herbertia 13: 51-76. 1946 [1948]. 
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Finan, John J. Maize in the great herbals. Ann. Mo. Bot. Gard. 35: 149-191. 
f. 1-25 + tables 1-4. My [J1] 1948. 

Fosberg, F. Raymond & Walker, Egbert H. Second supplement to a prelimi 
nary check list of plants in the Shenandoah National Park. Castanea 13: 
83-92. Je 1948. 

Foster, Robert C. Studies in the Iridaceae, V. Contr. Gray Herb. 166: 3-27. 
22 Je 1948. 

Foster, Robert C. Studies in the Flora of Bolivia, Il. Contr. Gray Herb. 166: 
28-42. 22 Je 1948. 

Fries, Rob. E. New or noteworthy Annonaceae from tropical America. Sv. Vet. 
Akad. Handl. ITI 241°; 1-20. pl. 1-7. 12 Ap 1948. 

Germain, R. L’Ambrosia psilostachys DC., sa dispersion dans le Québec et 
ses particularités écologiques. Nat. Canad. 75: 77, 78. Mr—-Ap 1948. 
Gleason, H. A. Specific names in Gratiola. Phytologia 2: 503, 504. 9 J1 1948. 
Glendenning, R. The occurrence of a columnar form of the western red cedar. 

Canad. Field-Nat. 62: 39, 40. f. 1. 1948. 

Groh, Herbert. Vicia sepium L. in Canada. Rhodora 50: 144. 16 Je 1948. 

Haddow, W. R. Distribution and occurrence of white pine (Pinus strobus L.) 
and red pine (Pinus resinosa Ait.) at the northern limit of their range in 
Ontario. Jour. Arnold Arb. 29: 217-226. pl. 1-3. 15 Jl 1948. 

Harrington, H. D. Range extensions of grasses into Colorado, Madroio 9: 
199, 200. Ap [Je] 1948. 

Hermann, F. J. Additions to the flora of Colombia. Caldasia 521: 33-42. 1 pl. 
20 Mr 1948. 

Hodge, W. H. Lista préliminar de las plantas vasculares nativas del Departa- 
mento de Antioquia, Colombia. Revista Fac. Agron. [Medellin] 7: 267- 
324. 1947. 

Howard, R. A. Icacinaceae [of Guiana]. In: Maguire, Bassett et al., Plant 
explorations in Guiana in 1944, chiefly to the Tafelberg and the Kaieteur 
Plateau—IV. Bull. Torrey Club 75: 411. J1 1948. 

Howard, Richard A. The morphology and systematics of the West Indian 
Magnoliaceae. Bull. Torrey Club 75: 335-357. f. 1-36. Jl 1948. 

Howell, John Thomas. Crepis setosa in California. Leafl. West. Bot. 5: 100. 
24 My 1948. 

Howell, John Thomas. Hop clover in western America. Leafl. West. Bot. 5: 
108, 24 My 1948. 

Howell, John Thomas. New California stations for crested dogtail. Leafl. West. 
Bot. 5: 100. 24 My 1948. 

Howell, John Thomas. New names for plants in Marin County, California. 
Leafl. West. Bot: 5: 105-108, 24 My 1948. 

Howell, John Thomas. A noteworthy station for Astragalus Clevelandii. Leafl. 
West. Bot. 5: 100. 24 My 1948. 

Hultén, Eric. Flora of Alaska and Yukon. VII. Dicotyledoneae: Rosales III, 
Geraniales, Sapindales, Parietales, Myrtiflorae, Umbelliflorae. Lunds Univ. 
Arssk. II Seet. 2 431: 1069-1200. maps 804-905. 1947. . VII. Ericales, Pri- 
mulales, Contortae, Tubiflorae 1, (Polemoniaceae, Hydrophyllaceae). 441: 
1203-1341. maps 906-995. 1948. 

Ibarra, Florinda E. & La Porte, Juan. Las Cruciferas del género Rapistrwm 
adventicias en la Argentina. Revista Argent. Agron. 15: 81-89. f. 1-3. 
Je 1948, 

Jacobsen, H. The genus Adromischus Lem. Des. Pl. Life 20: 55-58. 1948. 
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Johnston, Ivan M. Studies in the Boraginaceae, XVI. Species chiefly from 
Mexico and western United States. Jour. Arnold Arb. 29: 227-241. 15 Jl 
1948. 

Jonker, F. P. Alismataceae. Jn: Flora of Suriname (Netherlands Guyana) 1: 

72-482. Ja 1943. 

Jonker, F. P. Butomaceae. In: Flora of Suriname (Netherlands Guyana) 1: 
483-485. Ja 1943. 

Jonker, F. P. Hydrocharitaceae. Jn; Flora of Suriname (Netherlands Guyana) 
1: 467-471. Ja 1943. 

Jonker, F. P. Triuridaceae. In: Flora of Suriname (Netherlands Guyana )1: 
461-466. Ja 1943. 

Kelso, Leon. The Rocky Mountain flora. IV. Salices monticolae. Biol. Leafl. 
41; 1-4. pl. 1, 2. 25 Je 1948. 

Killip, E. P. Passifloraceae [of Guiana]. In: Maguire, Bassett et al., Plant 
explorations in Guiana in 1944, chiefly to the Tafelberg and the Kaieteur 
Plateau—IV. Bull. Torrey Club 75: 415-417. Jl 1948. 

Kobuski, C. E. Ternstroemiaceae [of Guiana]. Jn: Maguire, Bassett et al., 
Plant explorations in Guiana in 1944, chiefly to the Tafelberg and the 
Kaieteur Plateau—IV. Bull. Torrey Club 75: 412-414. Jl 1948. 

Larsen, Esther L. New species of Achaetogeron (Compositae) from Mexico. 
Jour. Wash. Acad. 38: 199-201, 15 Je 1948. 

Little, E. L. David Douglas’ new species of conifers. Phytologia 2: 485-490. 
9 Ji 1948. 

Little, E. L. Notes on nomenclature of trees. Phytologia 2: 457-463. 9 J1 1948. 

Love, Askell & Love, Doris. Chromosome numbers of northern plant species. 
Reykjavik Univ. Inst. Appl. Sci. Dep. Agr. Rep. B 3: 1-131. 1948. 

Luces de Febres, Zoraida. Gramineas nuevas o interesantes para la flora vene- 
zolana. Bol. Soc. Venez. Ci. Nat. 11: 29-35. Au-S 1947 

McDougall, W. B. Plants of Grand Canyon National Park. Revised check list. 
3rd ed. Grand Canyon Nat. Park Hist. Assoc. Bull. 10: 1-126. Ja 1947. 

Maguire, Bassett et al. Plant explorations in Guiana in 1944, chiefly to the 
Tafelberg and the Kaieteur Plateau—IV. Bull. Torrey Club 75: 374-438. 
f. 18-22. Jl 1948. 

Martinez, Maximino. Los Cupressus Mexicanos. Soc. Bot. Mex. Bol. 2: 1-6. 
illust. Mr 1948. 

Martinez Crovetto, R. La naturalizacién de Acacia melanoxylon en Belearce 
(Provincia de Buenos Aires). Buenos Aires Inst. Bot. P. Tee. N. 8. 8: 
101, 102. 1947, 

Merrill, E.D. A note on Philip Miller’s binomials. Jour. Arnold Arb. 29: 242- 
244. 15 Jl 1948. 

Merrill, E. D. Unlisted binomials in Chapman’s Flora of the southern United 
States. Castanea 13: 61-70. Je 1948. 

Moldenke, H. N. Additional notes on the genus Amasonia. III. Phytologia 
2: 502. 9 Jl 1948. 

Moldenke, H. N. Additional notes on the genus Petrea IV. Phytologia 2: 499- 
502. 9 Jl 1948. 

Moldenke, H. N. The known geographic distribution of the members of the 
Eriocaulaceae. Supplement 3. Phytologia 2: 490-499. 9 Jl 1948, 

Moldenke, Harold N. The known geographic distribution of the members of the 
Verbenaceae and Avicenniaceae. Supplement 5. Bol. Soc. Venez. Ci. Nat. 
11: 37-52. Au-S 1947, 
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Moldenke, H. N. The known geographic distribution of the members of the 
Verbenaceae, Avicenniaceae, Stilbaceae, and Symphoremaceae. Supplement 
9. Phytologia 2: 477-483. 9 J1 1948. 

Moldenke, Harold N. A monograph of the genus Bouchea, Il. Repert. Spec. 
Nov. 39: 91-139. 1940. 

Moldenke, H. N. Notes on new or noteworthy plants. V. Phytologia 2: 464— 
477. 9 Jl 1948. 

Moldenke, H. N. The seacoast Angelica in the local area. Bull. Torrey Club 
75: 439. Jl 1948. 

~Monachino, J. V. Capparis brevis Sprengel is a Glyphaea. Phytologia 2: 484. 
9 Jl 1948. 

Mulligan, B. O. Plants of Mount Angeles, Olympic Peninsula, Washington. 
Quart. Bull. Alpine Gard. Soc. 15: 245-259. D 1947. 

Oostroom, S. J. van. Portulacaceae. Jn: Flora of Suriname (Netherlands 
Guyana)1: 486-491. Ja 1943. 

Paray, Ladislao. A través de la Sierra Madre occidental. Soc. Bot. Mex. Bol. 
6: 7-13. Mr 1948. 

Parthasarathy, N. Origin of noble sugar-cane (Saccharum officinarum L.) 
Nature 161: 608. 1948. 

Pichon, M. Classification des Apocynacées: VI. Genre Tabernaemontana. [Some 
S. Am. sp.] Not. Syst. [Paris] 13: 230-253. Ja 1948. 

Pittier, H. Especies venezolanas nuevas 0 supuestas como tales. Bol. Soe. Venez. 
Ci. Nat. 11: 13-28. Au-S 1947. 

Porsild, Morten P. Stray contributions to the flora of Greenland XIII-XVIII. 
Medd. Grgnl. 1344: 1-39. f. 1-9. 1946. 

Pulle, A. ed, Flora of Suriname (Netherlands Guyana). vol. 1 part 1. K. Vereen. 
Indisch Inst. (Afdeel. Handelsm. 11) Med. 30: 273-524. Ja 1943 [Ap 
1948]. 

Radford, Albert E. The vascular flora of the Olivine deposits of North Carolina 
and Georgia. Jour. Elisha Mitchell Soe, 64: 45-106. pl. 8+ f. 1-3. Je 1948. 

Ragonese, A. E. & Castiglioni, J. A. Nueva especie del género Schinopsis y 
area geografica de las especies argentinas. Buenos Aires Inst. Bot. P. Tee. 
II. 7: 93-100. 1947, 

Raymond, Marcel & Kucyniak, James. Six additions to the adventitious flora 
of Quebec. Rhodora 50: 176-180. Jl 1948. 

Reko, B. P. Apuntes sobre la flora de Guerrero. Soc. Bot. Mex. Bol. 6: 15-25. 
Mr 1948. 

Reko, B. P. Una Sapotacea nueva para México. Soc. Bot. Mex. Bol. 6: 27, 28. 
1 f. Mr 1948. 

Rizzini, Carlos Toledo. Estudos sébre as Acanthaceae. Disquisitiones in Acan- 
thaceis. Bol. Mus. Nac. [Rio de Janeiro] II. 8: 1-38. pl. 1-11. 10 Jl 1947. 

Royen, G. van. Podostemaceae [of Guiana]. Jn: Maguire, Bassett, et al., Plant 
explorations in Guiana in 1944, chiefly to the Tafelberg and the Kaieteur 
Plateau—IV. Bull, Torrey Club 75: 382, 383. J1 1948. 

Sandwith, N. Y. Asteranthera ovata [from Southern Chile and adjacent Argen- 
tina]. Bot. Mag. 165: pl. 15+/. 1. Je 1948. 

Seibert, R. J. The use of glands in a taxonomic consideration of the family 
Bignoniaceae. Ann. Mo. Bot. Gard. 35: 123-136. pl. 1-7. My [Jl] 1948. 

Seibert, R. J. The uses of Hevea for food in relation to its domestication. 
Ann. Mo. Bot. Gard. 35: 117-121. My [J1] 1948. 
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Senior, R. M. The flora of Big Bend National Park. Quart. Bull. Alp. Gard. 
Soe. 15: 305-309. D 1947, 

Smith, A. C. Hippocrataeceae [of Guiana]. In: Maguire, Bassett, et al., Plant 
explorations in Guiana in 1944, chiefly to the Tafelberg and the Kaieteur 
Plateau—IV. Bull. Torrey Club 75: 409, 410. Jl 1948. 

Smith, Lyman B. Bromelidceas notables de Colombia, IV. Caldasia 521; 1-15. 
illust. 20 Mr 1948, 

Smith, Lyman B. & Idrobo, J. M. Marantdéceas nuevas de Colombia. Caldasia 

21; 43-54. illust. 20 Mr 1948, 

Stebbins, G. L. The chromosomes and relationships of Metasequoia and Sequoia. 
Science 108: 95-98. f. 1, 2. 30 Jl 1948. 

Steyermark, Julian A. Orthrosanthus chimboracensis and its varieties 
(Iridaceae). Lloydia 11: 14-20. Mr [Je] 1948. 

Tortorelli, Lucas A. Estudio dendrolégico de las especies Piptadenia de la flora 
Argentina. Revista Argent. Agron. 15: 90-112. pl. 1-6+/f. 1. Je 1948. 
Traub, H. P. Amaryllis moreliana (Lemaire) Traub, comb. nov. Herbertia 13: 

102, 103. 1946 [1948]. : 

Traub, H. P. Terminology for the floral envelope of Amaryllidaceae. Herbertia 
13: 98-100. 1946 [1948]. 

Traub, H. P. Zephyranthes longifolia. Herbertia 13: 101, 102, 1946 [1948]. 

Uitewaal, A. J. A. Astroloba herrei Uitew. spec. nov. Des. Pl. Life. 20: 37-39. 
Mr 1948. 

Uittien, H. Cyperaceae—additions and corrections to Vol. 1 part 1 [of Flora 
of Suriname]. Jn: Flora of Suriname (Netherlands Guyana) 1: 492-505. 
Ja 1943. 

Uphof, J. C. T. Linnaeus confirms Dr, Hill’s identification of Amaryllis 
belladonna Linn. Herbertia 13: 97, 98, 1946 [1948]. 

Uribe-Uribe, Lorenzo. Sertula florae Colombiae, I. Caldasia 521: 77-83. illust. 
20 Mr 1948. 

Weber, William A. The genus Helianthella in Oregon. Madroiio 9: 186, 187. 
Ap [Je] 1948. 

Wherry, Edgar T. Wild flower guide: northeastern and midland United States. 
i-xv, 1-202. pl. 1-106. Doubleday. Garden City. 1948. 

White, C. T. A new species of Austrobaileya (Austrobaileyaceae) from Aus- 
tralia. Jour. Arnold Arb. 29: 255, 256. 15 Jl 1948. 

Woodson, Robert E. Gynandropsis, Cleome, and Podancrogyne. Ann. Mo. Bot. 
Gard. 35: 139-146. My [J1] 1948. 


PALEOBOTANY 
(See also under Spermatophytes: Stebbins) 
Cain, Stanley, A. Palynological studies at Sodon Lake: I. Size-frequency study 
of fossil spruce pollen. Science 108; 115-117. f. 1-3+ table 1. 30 Jl 1948. 
Levittan, Edwin D. & Barghoorn, Elso S. Sphenostrobus Thompsonii, a new 
genus of the Sphenophyllales? Am. Jour. Bot. 35: 350-357. f. 1-12. Je 
[Jl] 1948. 

Lundblad, Britta. On some Caytonia-like plant-remains from the coal mines of 
Bjuv in Seania (Rhaetic). Sv. Bot. Tidsk. 42: 84—86. f. 1, 2. 1948. 
Potzger, John E. A pollen study in the tension zone of lower Michigan. Butler 

Univ. Bot. Stud. 8: 161-177. My 1948. 
Potzger, John E. & Friesner, Ray C. Forests of the past along the coast of 
southern Maine. Butler Univ. Bot. Stud. 8: 178-203. My 1948. 
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Puri, G. 8. Fossil plants and the Himalayan uplift. Jour. Indian Bot. Soe. 
Iyengar Commemoration Vol.: 167-184. pl. 1-2,+ f. 1. 1947. 

Spackman, William. A dicotyledonous wood found associated with the Idaho 
Tempskyas. Ann. Mo. Bot. Gard. 35: 107-115. pl. 1, 2. My [J1] 1948. 
Weaver, Jack R. Fossil diatoms from Lakeville Bog, Indiana. Butler Univ. 

Bot. Stud. 8: 126-138, My 1948. 


ECOLOGY AND PLANT GEOGRAPHY 
(See also under Spermatophytes : Germain) 

Acosta-Solis, M. Soil erosion in the agricultural highlands of Ecuador and 
suggestions for its protection by appropriate plants, principally by Setaria 
cernua H, B. K. 1-19 pl. 1-4, Chicago. 29 D 1947 | Processed }. 

Currie, B. W. The vegetative and frost-free seasons of the prairie provinces 
and the Northwest Territories [Canada]. Canad. Jour. Res. C. 26: 1-14. 
f. 1-5. F [Ap] 1948. 

Detling, LeRoy E. Concentration of environmental extremes as the basis for 
vegetation areas. Madrofio 9: 169-185. f. 1-6+ table 1. Ap [Je] 1948. 
Evenari, Michael & Orshansky, Gideon. The middle eastern hammadas. 

Lloydia 11: 1-13. f. 1-4+Ttables 1, 2. Mr [Je] 1948. 

Gleason, H. A. An early ascent of Cerro de la Punta. Am. Fern Jour. 38: 
1-7. Ja—Mr | My] 1948. 

Griffin, Charles D. A study of abundance of stems per acre in relation to age 
of stand. Butler Univ. Bot. Stud. 8: 219-232. tables 1-8. My 1948. 
Haumann, L. ¢? al., La vegetacién de la Argentina. Geografia de la Republica 

Argentina. 8: 1-349. f. 1-125. 1947. 


Potzger, John E. & Potzger, Esther W. Pro;ress in succession in the Pennington 
Grove of Pinus virginiana. Butler Univ. Bot. Stud. 8: 153-160. My 
1948. 


Selling, Olof H. Studies in Hawaiian pollen statistics. Part II. The pollens 
of the Hawaiian phanerogams Bishop Mus. Spet. Publ. 38: 1-430. 
pl. 1-58. 1947. 

Shimek, Bohumil. The plant geography of Iowa. Univ. Iowa Stud. Nat. Hist. 
18: 1-178. 1948. 

Wiggins, Ira L. The effects of prolonged drought on the vegetation in southern 
Baja California. Cactus & Succ. Jour. 20: 49-51. Ap 1948. 


PHYTOPATHOLOGY 
(See also under Fungi: Sprague; Thirumalacher & Cummins; under Genetics: Gerste') 

Andreae, W. A. The isolation of a blue fluorescent compound scopoletin, from 
Green Mountain Potato tubers, infected with leaf roll cirus. Canad, Jour. 
Res. C. 26: 31-34. f. 1. F [Apr] 1948. 

Baker, Kenneth F. Fusarium wilt of garden stock (Mathiola incana). Phyto 
pathology 38: 399-403. f. 1, 2. My [Je] 1948. 

Berk, Sigmund. Inoculation experiments with Polyporus schweinitzii. Phyto 
pathology 38: 370-377. f. 1, 2.+ table 1. My [Je] 1948. 

Burkholder, Walter H. & Starr, Mortimer. The generic and specific characters 
of phytopathogenic species of Pseudomonas and Xanthomonas. Phyto 
pathology 38: 494-502. Je 1948. 

Cormack, M. W. Winter crown rot or snow mold of alfalfa, clovers, and grasses 
in Alberta [Canada]. Canad. Jour. Res. C. 26: 71-85. f. 1-30. F[ Apr] 

1948. 
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Crandall, Bowen 8. Pellicularia target spot leaf disease of Kenaf and Roselle. 
Phytopathology 38: 503-505. f. 1. Je 1948. 

Fulton, Robert W. Hosts of tobacco streak virus. Phytopathology 38: 421- 
428. f. 1, 2+table 1. Je 1948. 

Grogan, Raymond G. & Walker, J. G. Interrelation of bean virus 1 and bean 
virus 2 as shown by cross-protection tests. Phytopathology 38: 489-493. 
tables 1-3. Je 1948. 

Hahn, Glenn Gardner. Immunity of Canadian black currant selections from 
blister rust. Phytopathology 38: 452-456. Je 1948. 

Hardison, John R. Field control of blind seed disease of perennial ryegrass 
in Oregon. Phytopathology 38° 404-419. f. 1+ tables 1-3. My [Je] 1948. 

Heiberg, Barbara C. & Ramsey, G. B. Phoma rot of garden beets. Phyto- 
pathology 38: 343-347. f. 1, 2. My [Je] 1948. 

Holmes, Francis O. Resistance to spotted wilt in tomato. Phytopathology 38: 
467-473. f. 1+ table 1. Je 1948. 

Hovey, Charles & Bonde, Reiner. Physalis angulata, a test plant for the potato 
leafroll virus. Phytopathology 38: 505-507. f. 1. Je 1948. 

Keitt, G. W., Leben, Curt & Shay, J. R. Venturia inaequalis (Che.) Wint. IV. 
Further studies on the inheritance of pathogenicity. Am. Jour. Bot. 35: 
334-336. table 1. Je [Jl] 1948. 

Langford, Arthur N. Autogenous necrosis in tomatoes immune from Cladospo- 
rium fulvum Cooke. Canad. Jour. Res. C, 26: 35-64. f. 1-5. F [Apr] 1948. 

Large, John R. Canker of tung trees caused by Physalospora rhodina, Phyto- 
pathology 38: 359-363. tables 1, 2. My [Je] 1948. 

McCallan, 8S. E. A. Characteristic curve for the action of copper sulfate on the 
germination of spores of Sclerotina fructicola and Alternaria oleracea, 
Contr. Boyee Thompson Inst. 15: 77-90. f. 1-3. 1948. 

Parris, G. K. Influence of soil moisture on the growth of the potato plant and 
its infection by the root-knot nematode. Phytopathology 38: 480-488. 
tables 1-3. Je 1948. 

Patch, L. H. & Everly, Ray T. Contribution of inbred lines to the resistance of 
hybrid dent corn to larvae of the early summer generation of the European 
corn borer. Jour. Agr. Res. 76: 257-263. f. 1+ table 1. 1 Je 1948. 

Person, L. H., Olson, E. O. & Martin, W. J. Effectiveness of fungicides in con- 
trolling black rot of sweet potatoes. Phytopathology 38: 474-479. f. 1, 2+ 
tables 1-3. Je 1948. 

Peturson, B. et al. Further studies on the effect of leaf rust on yield, grade, and 
quality of wheat. Canad. Jour. Res. C. 26: 65-70. F [Apr] 1948. 

Rader, Wm. E. Rhizoctonia carotae n. sp. and Gliocladium aureum n. sp., two 
new root pathogens of carrots in cold storage. Phyotopathology 38: 440- 
452. f. 1-5. Je 1948. 

Silberschmidt, Karl M. Infectious chlorosis of Phenax sonneratii. 
thology 38: 395-398. f. 1, 2. My [Je] 1948. 

Suit, R. F. Effect of copper injury on Concord grapes. Phytopathology 38: 
457-466. tables 1-7. Je 1948. 


Phytopa- 


Sylvester, Edward S. The yellow-net virus disease of sugar beet. Phytopathol- 
ogy 38: 429-439. f. 1, 2. Je 1948. 

Tapke, V. F. Environment and the cereal smuts. Bot. Rev. 14: 359-412. Je 
1948. 

Tims, E. C. White rot of shallot. Phytopathology 38: 378-394. f. 1-4 + tables 
1-7. My [Je] 1948. 
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Vasudeva, R. 8S. & Sam Raj, J. A leaf-curl disease of tomato. Phytopathology 
38: 364-369. f. 1-8. My [Je] 1948, 

Weimer, J. L. & Luttrell, E. S. Angular leaf spot of kudzu caused by a new 
species of Mycosphaerella. Phytopathology 38: 348-358. f. 1-3. My [Je] 
1948. 

Yu, T. F. & Fang, C. T. Fusarium diseases of broad bean. II. Further studies 
on broad bean wilt caused by Fusarium avenaceum var. fabae. Phytopa- 
thology 38: 331-342. f. 1-3+ tables 1, 2. My [Je] 1948. 








MORPHOLOGY 
(including anatomy & cytology in part) 


also under Fungi: DeLamater; under Bryophytes : Meyer; under Spermatophytes : Howard; 
under Genetics: White; under Plant Physiology: Ryland) 


Artschwager, E. Vegetative characteristics of some wild forms of Saccharum 
and related grasses. Tech. Bull. U. S. Dep. Agr. 951: 1-69. 1948. 

Bailey, I. W. & Swamy, B. G. L. Amborella trichopoda Baill., a new morpholog 
ical type of vesselless dicotyledon. Jour. Arnold Arb, 29: 245-254. pl. 1-5. 
15 Ji 1948. 

Brodie, Harold J. Tetrapolarity and unilateral diploidization in the bird’s nest 
fungus Cyathus stercereus. Am. Jour. Bot. 35: 312-320. f. 1-31 + tables 
1-3. My [8 Je] 1948. 

Cave, Marion 8S. Sporogenesis and embryo sac development of Hesperocallis and 
Leucocrinum in relation to their systematic position. Am. Jour. Bot. 35: 
343-349. f. 1-18 + table 1. Je [J1] 1948. 

Dermen, H. Histogenesis of some bud sports and variegations. Proce. Am. Soe. 
Hort. Sei. 50: 51-73. D 1947. 

Dormer, K. J. & Street, H. E. Secondary thickening in excised tomato roots. 
Nature 161: 483. 1948. 

Pagerlind, Folke. Macrogametophyte formation in two agamospermous Erigeron 
species. Acta Horti Berg. 14: 221-247. f. 1-5. 1947. 

Garber, E. D. A reciprocal translocation in Sorghum versicolor Anderss. Am. 
Jour. Bot. 35: 295-297. f. 1+ tables 1-3. My [8 Je] 1948. 

Inforzato, R. Estudo do sistema radicular de Tophrosia candida DC. Bragantia 
7: 49-54. F 1947. 

Matzke, Edwin B. The three-dimensional shape of epidermal cells of the apical 
meristem of Anacharis densa (Elodea). Am. Jour. Bot. 35: 323-332. f. 
1-33 + tables 1-6. Je [J1] 1948. 

Moreira, Silvio et al. Poliembrionia em Citrus. Bragantia 7: 69-106. pl. 3-6. 
Mr 1947. 

Philipson, W. R. Studies in the development of the inflorescence. V. The raceme 
of Lobelia Dortmanna L., and other Campanulaceous inflorescences. Ann. 
Bot. 12: 147-156, pl. 1+/f. 1-2. Ap 1948. 

Stratton, Robert. Origin of cotyledons in the Leguminosae. Proc. Okla. Acad. 
27: 75, 76. 1947. 

Stratton, Robert. The significance of stipules in the Leguminosae. Proc. Okla. 
Acad. 27: 76, 77. 1947. 

Swamy, B. G. L. Vascular anatomy of orchid flowers. Bot. Mus, Leafl. 13: 61- 
95. f. 1-11. 27 J1 1948. 

Wardlaw, C. W. Experimental and analytical studies of Pteridophytes. XI. Pre- 
liminary observations on tensile stress as a factor in fern phyllotaxis. Ann. 
Sot. 12: 97-109. pl. 1+f. 1-4. Ap 1948, 
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Wilkinson, Antoinette Miele. Floral anatomy and morphology of some species 
of the tribe Lonicerae of the Caprifoliaceae. Am. Jour. Bot. 35: 261-271. 
f. 1-14. My [8 Je] 1948. 


GENETICS 
(including cytogenetics) 
(See also under Phytopathology: Patch; under Morphology: Garber) 

Bateman, A. J. Contamination in seed crops. III. Relation with isolation dis- 
tance. Heredity 1: 303-336. D 1947. 

Curtis, L. C. & Scharchuk, J. A bisex sterile variant of Cucurbita pepo. 
Hered. 39: 32. Ja [Ap] 1948. 

Darrow, George M. et al. The nature of giant apple sports. Jour. Hered. 39: 
44-51. f. 1-6. F [My] 1948. 

Dermen, H. & Darrow, G. M. A tetraploid sport of McIntosh apples. 
Hered. 39: 17. Ja [Ap] 1948. 

Elliott, F. C. & Love, R. M. The significance of meiotic chromosome behavior in 
breeding smooth bromegrass, Bromus inermis Leyss. Jour. Am. Soc. Agron. 
40: 335-341. Ap 1948. 

Gardner, V. R., Toenjes, W. & Giefel, M. Segregation in a radially unsym- 
metrical sport of the Canada red apple. Jour. Agr. Res. 76: 241-255. f.1- 
3+ tables 1-8. 1 Je 1948. 

Gardner, V. R., Toenjes, W. & Giefel, M. Segregation in russeted sports of the 
Grimes apple. Jour. Agr. Res. 76: 225-229. f. 1+ tables 1, 2. 1 Je 1948. 

Gardner, V. R., Toenjes, W. & Giefel, M. Variability and segregation in the 


Golden Russet apple. Jour. Agr. Res. 76; 231-240. f. 1-5 + tables 1-5. 1 Je 
1948. 


Jour. 


Jour. 


Gerstel, D. U. Transfer of the mosaic-resistance factor between H chromosomes 
of Nicotiana glutinosa and N. tabacum. Jour. Agr. Res. 76: 219-223. My 
1948, 

Huskins, C. Leonard & Steinitz, Lotti. The nucleus in differentiation and devel- 
opment. Jour. Hered. 39: 34-43. f. 1, 2. F [My] 1948. 

Johnson, A. G. Albinism in the Austrian pine. Jour. Hered. 39: 9, 10. Ja [Ap] 
1948, 

Love, R. Merton. Preliminary cytological studies of Ehrhartia calycina Smith. 
Am. Jour. Bot. 35: 358-360. f. 1-6+ tables 1-4. Je [J1] 1948. 

Richey, F. R. & Dawson, R. F. A survey of the possibilities and method of 
breeding high niacin corn (maize). Plant Physiol. 23: 238-254. Ap [Je] 
1948. 

Roever, W. E. A promising type of male sterility for use in hybrid tomato seed 
production. Science 107: 506. 14 My 1948. 

Sachet, Marie-Hélene. Fertilization in six incompatible species crosses of 
Datura, Am. Jour. Bot. 35: 302-309. f. 1-21. My [8 Je] 1948. 

Shifriss, O. Developmental reversal of dominance in Cucurbita pepo. 
Soc. Hort. Sci. 50: 330-346. D 1947. 

Singh, H. B. et al. Inheritance of sex forms in Luffa acutangula Roxb. 
161: 775, 776. 1948. 

Tysdal, H. M. & Crandall, B. H. The polycross progeny performance as an 
index of the combining ability of alfalfa clones. 
40: 293-306. Ap 1948. 


Proce. Am. 


Nature 


Jour. Am, Soc, Agron. 











BULLETIN OF THE TORREY BOTANICAL CLUB (VoL. 


Vanderlyn, Leon. Somatic mitosis in the root tip of Allium cepa—a review and 
a reorientation. Bot. Rev. 14: 270-318. My 1948, 
White, Orland E. Fasciation. Bot. Rev. 14: 319-358. Je 1948. 


PLANT PHYSIOLOGY 
(See also under Genetics: Richey & Dawson) 

Aaron, Isidor. Growth of stumps. Science 107: 391, 392. 16 Apr 1948. 

Arle, H. Fred, Leonard, O. A. & Harris, V. C. Inactivation of 2,4-D on sweet 
potato slips with activated carbon. Science 107: 247, 248. 5 Mr 1948. 

Barnett, H. L., Lilly, Virgil Greene. The interrelated effects of vitamins, tem- 
perature, and pH upon vegetative growth of Sclerotinia camelliae, Am. 
Jour. Bot. 35: 297-302. f. 1+ table 1. My [8 Je] 1948. 

Brian, P. W., Hemming, H. G., & Jefferys, E. G. Production of antibiotics by 
species of Myrothecium. Mycologia 40: 363-368. My—Je [16 Je] 1948. 
Burton, Margaret O., et al. The mineral requirements for pyocyanin production. 

Canad. Jour. Res. C. 26: 15-22. F [Ap] 1948. 

Calvin, M. & Benson, A. A. The path of carbon in photosynthesis. Science 
107: 476-480. 7 My 1948. 

Correia, Francisco Alves. Acido cianidrico em algumas variedades de mendioca. 
Bragantia 7: 15-22. Ja 1947. 

Curtis, J. T. & Nichol, Marion Alfred. Culture of proliferating orchid embryos 
in vitro. Bull. Torrey Club 75: 358-373. f. 1-23. J1 1948. 

Davis, Edwin A. Photosynthetic studies with mutant strain of Chlorella. Sci- 
ence 108: 110, 111. 30 J1 1948. 

Denny, F. E. Effect upon plant respiration caused by changes in the oxygen 
concentration in the range immediately below that of normal air. Contr. 
Boyce Thompson Inst. 15: 61-70. 1948. 

Dufrenoy, Jean & Pratt, Robertson. Histo-physiological localization of the site 
of reducing activity in stalks of sugar cane. Am. Jour, Bot. 35: 333, 334. 
Je [Jl] 1948. 

Eaton, F. M. & Ergle, D. R. Carbohydrate accumulation in the cotton plant at 
low moisture levels. Plant Physiol. 23: 169-187. f. 1, 2. Ap [Je] 1948. 

Gainey, P. L. The significance of available calcium as a factor limiting growth 
of Aztobacter at pH levels below 6.0 Jour. Agr. Res. 76: 265-270. tables 
1-4. 1 Je 1948, 

Galston, Arthur W. On the physiology of root initiation in excised asparagus 
stem tips. Am. Jour. Bot. 35: 281-287. f. 1-5 + tables 1, 2. My [8 Je] 1948. 

Granick, S. Protoporphyrin 9 as a precursor of chlorophyll. Jour. Biol. Chem. 
172: 717-727. 1948. 

Hewitt, Eric J. Relation of manganese and some other metals to the iron status 
of plants. Nature 161: 489, 490. 1948. 

Jillson, Otis F. & Nickerson, Walter J. Mutual antagonism between pathogenic 
fungi. Inhibition of dimorphism in Candida albicans. Mycologia 40: 369- 
385. f. 1, 2. My-Je [16 Je] 1948. 

Leben, Curt & Keitt, G. W. Venturia inaequalis (Cke.) Wint. V. The influence 
of carbon and nitrogen sources and vitamins on growth in vitro. Am. Jour. 
Bot. 35: 337-343. f. 1-4 + tables 1-5. Je [J1] 1948. 

Leonard, O. A., Anderson, W. 8S. & Gieger, M. Effect of nutrient level on the 
growth and chemical composition of sweetpotatoes in sand culture. Plant 

Physiol. 23: 223-237. f. 1-5. Ap [Je] 1948. 
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Leukel, R. W. Recent developments in seed treatment. Bot. Rev. 14: 235-269. 
My 1948. 

Lewis, Ralph W. Mutants cf Neurospora requiring succinic acid or a biochem- 
ically related acid for growth. Am, Jour. Bot. 35: 292-295. f. 1+table 1. 
My [8 Je] 1948. 

Loehwing, W. F. The developmental physiology of seed plants. Science 107: 
529-533. 21 My 1948. 

Nutman, P. S. Physiological studies on nodule formation. I. The relation be- 
tween nodulation and lateral root formation in red clover. Ann. Bot. 12: 
81-96. f. 1-4. Ap [Je] 1948. 

Pais de Camargo, A. Corte de tubereulos de cara (Dioscorea alata L.). Bragan 
tia 7: 55-68. pl. 1, 2. Mr 1947. 

Perlman, D. On the nutrition of Sclerotium delphinii. Am, Jour. Bot. 35: 360- 
363. tables 1, 2. Je [Jl] 1948. 

Putman, E. W. et al. Preparation of radioactive carbon-labeled sugars by photo 
synthesis. Jour. Biol, Chem. 173: 785-795. f. 1, 2. Ap 1948. 

Ryland, Alice G. A cytological study of the effects of colchicine, indole-3-acetic 
acid, potassium cyanide, and 2,4-D on plant cells. Jour. Elisha Mitchell 
Soc. 64: 117-125. pl. 10-14. Je 1948. 

Scarth, G. W., Loewy, A., & Shaw, M. Use of the infrared total absorption 
method for estimating the time course of photosynthesis and transpiration. 
Canad. Jour. Res. C. 26: 94-107. f. 1-9. F [Ap] 1948. 

Schrank, A. R. Electrical and curvature responses of the Avena coleoptile to 
transversely applied direct current. Plant Physiol. 23: 188-200. f. 1-7. 
Ap [Je] 1948. 

Spoerl, Edward & Curtis, J. J. Studies on the nitrogen nutrition of oréhid em- 
bryos. III. Amino acid nitrogen. Am. Orchid Soe, Bull; 17: 307-312. My 
1948. 

Steinberg, Robert A. Effect of trace elements on growth of Aspergillus niger 
with amino acids. Jour. Agr. Res. 64: 455-475. 1943. 

Stiles, I. E. Relation of water to the germination of corn and cotton seeds. Plant 
Physiol. 23: 201-222. f. 1-6. Ap [Je] 1948, 

Thimann, Kenneth & Bonner, Walter D. Experiments on the growth and inhibi- 
tion of isolated plant parts. I. The action of iodoacetate and organic acids 
on the Avene coleoptile. Am. Jour. Bot. 35: 271-281. f. 1-12 + tables 1-3. 
My [8 Je] 1948. 

Tsui, Cheng. The effect of zine on water relation and osmotic pressure of the 
tomato plant. Am. Jour. Bot. 35: 309-311. tables 1, 2. My [8 Je] 1948. 

Weintraub, Robert L. Influence of light on chemical inhibition of lettuce seed 
germination. Smith. Mise. Coll. 10720: 1-8, 27 My 1948. 


GENERAL BOTANY 
(including biography) 

Abbe, Ernst C. Frederic King Butters, 1875-1945. Rhodora 50: 133-144. port. 
16 Je 1948. 

Acosta Solis, M. Tagua or vegetable ivory—a forest product of Ecuador. Econ. 
sot. 2: 46-57. f. 1-5. 1948. 

Brunel, Jules. Un cas d’empoisonnement grave par des graines de Datura stra- 
monium suivi de quelques notes sur la nature du poison et sa localisation 
dans les graines. Contr. Inst. Bot. Univ. Montréal 62: 31-37. 1947 [My 

1948]. 
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Crooks, D. M. Plants for special uses. Econ. Bot. 2: 58-72. f. 1-16. 1948. 
Fosberg, F. Raymond. Economic botany—a modern concept of its scope. Econ. 
Bot. 2: 3-14. 1948. 


Geiser, S. W. Biographical notes on Dr. Ferdinand Rugel, American botanist. 
Field & Lab. 16: 113-119. port. Je 1948. 

Howe, Sonia. L’élément humain dans les dénominations en géographie et en 
botanique. Boissiera 7: 133-154. 2 pl. 1943. 

Llano, George A. Economic uses of lichens. Econ. Bot. 2: 15—45. f. 1-15. 1948. 

Yeager, A. F. Plant exploration at home. Proc. Am, Soc. Hort. Sci. 50: 416- 
418. D 1947. 
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Names of contributors are printed in CAPITALS. Names of new genera, species, varie- 
ties, forms, and combinations are printed in bold face. Numbers in italic refer to pages 
on which the name is listed as a synonym. Numbers in bold face refer to pages on which 
the name is accompanied by a description or illustration. 


Abies balsamea, 266, 268 

Abolboda, 192; acaulis, 191, 192, 194; 
americana, 192, 193; var. americana, 193. 
var. imberbis, 193; grandis, 194; var. 
minor, 194; imberbis, 193; poeppigii, 
193 ; psammophila, 193, 194 

Abuta klugii, 306; obovata, 306 

Acacia spadicigera, 277 

Acalypha sp., 401 

Acer negundi, fluorescence in roots of, 6 

Acer spicatum, 234 

Achillea lanulosa, 271 

Acinaria, 283; coccifera, 284; flexuosa, 
283; latifolia, 284; salicifolia, 284 

Aciotis dichotoma, 543; dysophylla, 543; 
543 ; 543; 

543 

Acisanthera tetraptera, 544 


laxa, ornata, purpurascens, 


Acmopyle, 151 

Acrodiclidium cayennense, 314 

Acrostichum flaccidum, 78 

Actaea rubra, 269 

Actinomyces griseus, 258, 261; lavendulae, 
261; sp., 258-262 

Actinomycetes, search for virus inhibitors 
among, 256-264 

Actinostachys, 67; penicillata, 78; pennula, 
78 

Actinostrobus, 162 

Action spectrum for inhibition of the first 
internode of Avena by light, 18-21 

Additional plants of El Salvador, 272-281 

Adelobotrys, 539; guianensis, 539; laxi- 
flora, 539; sp., 539 

Adiantum cayennense, 75; dolosum, 75; 
latifolium, 75; petiolatum, 75; pulveru- 
lentum, 75; tetraphyllum, 75 

Adoxa, 246 

Aechmea bromeliaefolia, 207; mertensii, 
207; mucroniflora, 207 

Aegiphila elata, 563; integrifolia, 563; lae- 
vis, 563 

Aeschynomene hystrix, 395 

Age of seeds, effect of upon germination 
and yield, 441, 442 

Ageratum houstonianum, 
roots of, 8 

Agerita pezizoides, 176 

Agrimonia, 444. 


fluorescence in 


Agrostis palustris, fluorescence in roots of, 
3 

Agrostis scabra, 268 

Agrostis tenuis, fluorescence in roots of, 3 

Ailanthus fluorescence in roots 
of, 6 

Aiouea demerarensis, 314 

Alchornea orinocensis, 403; 
403; B meridensis, 403 

Aldrovanda vesiculosa, 2: 

Alectoria, 486, 490 

Alibertia triflora, 569 

Allamanda cathartica, 553 

ALLEN, CAROLINE K.: Lauraceae [of Gui- 
ana], 307 

Allium cepa, fluorescence in roots of, 4 

Alloplectus savannarum, 563, 564 

Alnus arguta, 276; crispa, 266, 269 

Aloe aristata, cell shapes of, 232, 233 

Alsophila, 67; marginalis, 70; microdonta, 
70; oblonga, 70; pungens, 70 

AustTon, A H. G.: Selaginellaceae [of Gui- 
ana], 79 

Alyssum maritimum, fluorescence in roots 
of, 5 

Amaioua corymbosa, 570; guianensis, 570 

Amasonia campestris, 563 

Ambelania acida, 553 

Ambrosia artemisiifolia, 
roots of, 8 

Amelanchier canadensis, 583; 
266, 269; stolonifera, 584 

American botanical literature, 
121-130, 237-244, 324-334, 
586-596, 674-690 

Ammophila sp., 584 


altissima, 


triplinervia, 


fluorescence in 
sanguinea, 


index to, 
460-468, 


Amphidesmium, 67; rostratum, 80 
Amphirrhox surinamensis, 526 
Amphiscopia, 670; cayennensis, 671 
AmsHorr, G. J. H.: Caesalpiniaceae [of 
Guiana], 387. Dichapetalaceae, Solana- 
ceae [of Guiana], 655. Dioscoreaceae [of 
Guiana], 209. Droseraceae [of Guiana], 
642. Erythroxylaceae jof Guiana], 644. 
Haemodoraceae {of Guiana}, 209. Humi- 
riaceae, Malpighiaceae |of Guiana], 523. 
Liliaceae {of Guiana], 208. Marantaceae 
[of Guiana], 210. Meliaceae [of Guia- 
na], 643. Mimosaceae [of Guiana], 383. 
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Musaceae {of Guiana], 209. Myrtaceae 
fof Guiana], 528. Olacaceae [of Gui 
ana], 303. Papilionaceae [of Guiana] 
392. Polygalaceae |of Guiana], 398. Zin- 
giberaceae [of Guiana], 209 

Amylocarpus, 104; sect. Marayarana, 104; 
sect. Yuyba, 104 

Anacardium, 301; occidentale, 408 

Anaxagorea dolichocarpa, 640 

ANCHEL, MARJORIE: The chemical nature 
of ‘‘eassic acid’’; its identification as 
rhein, 581 

Anchusa spp., 493 

Andira coriacea, 395; grandistipula, 394 

Andrews, Mary 8., 

Andromeda glaucophylla, 583 


Researeh Fund, 585 


Andropogon angustatus, 91; bicornis, 91 


Aneimia phyllitidis, fluorescence in roots 
of, 2 

Anemopaegma citrinum, 664, 665; ma- 
guirei, 664, 665; paraénse, 664; umbella 
tum, 665; velutinum, 665 

Angostylis, 403; tabulamontana, 403 

Angraecum micranthum, 229 

Aniba canelilla, 313; excelsa, 209, 313, 662; 
hostmanniana, 313; kappleri, 312, 313; 
rosaeodora, 312, 313; salicifolia, 313; 
sp., 317; ft nitalis, 314 

Anisacanthus malmei, 669: secundus, 669 

Aniseia martinicensis, 561 

Annona dodecapetala, 356; haematantha, 
641; symphyocarpa, 641 

Anona, 342; chrysopetala, 641; peduncu 
laris, 640; see also under Annona 

Antennaria neodioica, 585 

Anthodiscus mazarunensis, 648 

3. 634 


andraeanum, fluorescence in 


Anthurium amoenum, 6: 





Anthurium 
roots of, 3 

Anthurium galeottii, 633; hookeri, 633; 
kunthii, 633; maguirei, 633, 634; nigres- 
cens, 634; stahelii, 634, 635; subcorda- 
tum, 275 

Anthurium sect. Calomystrium, 635; sect. 
Xialophyllium, 634 

Antibacterial substance, 502n 

Antibacterial 
tween, 502-511 


substances, synergism be- 


Antibiotic substance, 502n 

Antirrhinum majus, fluorescence in roots 
of, 8 

Antrophyum, 67, 76 

Aparisthmium cordatum, 403 

Aphelandra gigantiflora, 280; paraensis, 
667; pectinata, 667 

Apical buds and root-tip chromosomes of 
Medeola, difference in form and reaction 


250-255 


to cold in 
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Apinagia perpusilla, 382; secundiflora, 382 

Apium graveolens var. dulce, fluorescence 
in roots of, 7 

Apium leptophyllum, 279 

Apocynum cannabinum, 234 

Appendicularia thymifolia, 542 

Apteria aphylla var. hymenanthera, 212 

Aquilegia canadensis, 584 

Aquilegia sp., fluorescence in roots of, 5 

Arabis lyrata, 584 

Araeococcus micranthus, 207 

Aralia 


hispida, 270; nudicaulis, 270; 


fluorescence in roots of, 7 

Archegonia of Tarus cuspidata, 155-159 

Archytaea multiflora, 412 

Arctium minus, 502 

Arctostaphylos sp., 266; uva-ursi, 270: var. 
coactilis, 270 

Ardisia brevifolia, 279 

Areca catechu, 177: sapida, 177 

Arenaria caroliniana, 584 

ARNOLD, CHESTER A.: 


membranes from the coalbearing rocks of 


Some cutinized seed 


Michigan, 131 
Arrabidaea agno-casto, 662; candicans, 
662; fanshawei, 662, 663; inaequalis, 


663; mollis, 663; nigrescens, 663 


Arrabidaea sect. Microcarpaeae, 662 

Arrhenatherum elatius, fluorescence in roots 
of, 3 

Arthrobotryum, 175; cycadicola, 175 

Arthrostylodium racemiflorum, 275 

Arundinaria falcata, fluorescence in roots 
of, 3 

Asclepias curassavica, 560 

Aspergilli, field occurrence of, 626-629 

Aspe rgillus, 608 

Aspergillus atropurpureus, 604; awamort, 
604: carbonarius, 604 

Aspergillus carbonarius series, 604, 630 

Aspe rgillus foetidus, 604: fonse caeus, 604 

Aspergillus in relation to cellulosic sub- 
strata, 604-632 

Aspergillus japonicus, 604, 608, 613, 627, 
630: luchuensis, 604, 608,°614 

Aspergillus luchuensis series, activity of on 
cellulosic substrata, 610-614, 616-626 

Aspergillus miyakoensis, 604; mut. Schie- 
mannii, 604, 614, 616; niger, 604-614, 
623, 627 

Aspergillus niger series, 604, 630 

Aspergillus phoenicis, 604; pulve rulentus, 
604; violaceo-fuscus, 604, 614, 630 

Aspidium goldieanum, 234 

Aspidosperma desmanthum, 553; oblongum, 


--s 
Dv0 


mm 





Al 
Al 
Al 


Ai 
Al 
Ai 
A’ 


Aj 


B: 


Be 
Be 


Bz 


B: 


Be 
Be 
Be 


Be 
Be 
Be 



















































in 





1948 | 


Asplenium angustifolium, 234; angustum, 
74: auritum var. obtusum, 74: dimi- 
diatum, 74; integerrimum, 74; nidus, 
638; pediculariifolium, 74; perkinsii, 74; 
rutaceum, 74; salicifolium, 74; serra, 74; 
serratum, 74 


7 


Aster ciliolatus, 270; macrophyllus, 271; 


o7 
>=! 


umbellatus var. pubens 

Athyrium angustum, 267 

Athyrocarpus rufipes, 208 

Aulomyrcia albido-tomentosa, 532; citri- 
folia, 531; divaricata, 531; dumosa, 531, 
532; hostmanniana, 532; lucida, 531; 
var. grandifolia, 531; minufiflora, 532; 
obtusa, 531; platyclada, 531; var. kaie- 
teurensis, 532; tobagensis, 530; triflora, 
53 

Austrotarus, 151, 157, 482 

Authors’ names, citation of, 172-174 

Avena, 1, 45 

Avena sativa, 1; fluorescence in roots of, 
3, 9, 12, 13; fluorescence of extract of 
roots of, 10; fluorescing fractions from 
root extract of, 11; inhibition of first 
internode of by light, 18-21 

Axonopus attenuatus, 83; caulescens, 82; 

flabelliformis, 82, 83; kaietukensis, 83; 

purpurellus, 83, 84 


Aydendron cayennense, 314 


Bacillus. mycoides, 502, 504, 505, 508; sub- 
tilis, 502, 504, 505, 508 

Bacteriophages, Actinomycetes antagonistic 
to, 256-264 

Bactris, 104; simplicifrons, 104; sp., 102, 
636 

BAILEY, LipeRTY Hype: Palmae [of Gui- 
ana], 102 

3ALL, CARLETON R.: Salix petiolaris J. E. 
Smith: American, not British, 178 

Banara guianensis, 414 

Banisteriopsis elegans subsp. cordata, 525; 
leptocarpa, 524; lucida, 524 

Barton, Leta V.: The effect of age and 
storage conditions of seeds upon germina- 
tion and yield [abstr.], 441 

BARTRAM, EDWIN FEUNTING: 
Guiana], 64 

Bauhinia acala-simiae, 390 

Bazzania gracilis, 64 

Beaver Island, Lake Superior, Minnesota, 
ferns and flowering plants of, 265-271 


Musei [of 


Becquerelia, 91; cymosa, 100 

Befaria glauca, 651 

Begonia barbata, 278; calderonii, 278; 
glabra, 527; jenmani, 527; priewri, 527 
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Bellucia grossularioides, 300, 301, 545 
Beloperone, 669, 670; calycina, 669 
Benzoin aestivale, fluorescence in roots of, 


Berberis cretica, 492-494 

Berberis th:ndergii, fluorescence in roots 
of, 5,9 

Berberis vulgaris, 492 

BERGER, CHARLES A.: Normal and induced 
polyploidation [abstr.], 443 

Bertiera guianensis, 569; sp., 569 

Betula cordata, 266; cordifolia, 269 

Betula lenta, fluorescence in roots of, 4 

Betula papyrifera, 266, 269 

Bidens pilosa var. mucronata f. odorata, 281 

Bifrenaria bicornaria, 226, 227 

Biota, 481 

Bisboeckelera, 100; longifolia, 100 

Black Aspergilli in relation to cellulosic 
substrata, 604-632 

Blasdale, Walter C.: The cultivated species 
of Primula | review], 672 

Blastocaulon rupestre, 202 

Blechnum gracile, 75; indicum, 75; occi- 
dentale, 75; serrulatum, 75 

Blepharodon nitidus, 560 

Boerhaavia coccinea, 305; paniculata, 305 

Bolbitis aliena, 71; crenata, 72; maguirei, 
71, 72; scopulina, 72 

Bolbitis sect. Anapausia, 73 

Bolbitis serratifolia, 72 

Bonamia maripoides, 561 

Bonnetia sessilis, 412 

Borreria capitata, 580; laevis, 580; ver- 
ticillata, 580 

Botanical references, citation of, 166-171 

Botrychium lanceolatum var. angustiseg- 
mentum, 234; matricariaefolium, 234; 
virginianum, 597 

Botrytis epichloes, 176 

Bourreria huanita, 280 

Boussingaultia ramosa, 276 

Brachypterys ovata, 525 

Brassavola cucullata, 221; martiana, 222; 
sp., 221, 222 

Brassia wageneri, 228 

Brassica oleracea, fluorescence in roots of, 
5 

Bredemeyera densifloré var. glabra, 399 

BREMEKAMP, C. E.: Acanthaceae [of Gui- 
ana], 667 

Breweria pickeringii, 234 

Brocchinia micrantha, 206, 658; reducta, 
206; tatei, 658 

Bromeliaceae subfam. Bromelioideae, 207 ; 
subfam. Piteairneoideae, 205; subfam. 
Tillandsioideae, 207 
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Bromus inermis, fluorescence in roots of, 
3 

Brosimum alicastrum, 276; guianense, 293 ; 
rotundatum, 293; velutinum, 294 

Brunfelsia guianensis, 657 

Buchenavia fanshawei, 648, 649; grandis, 
649; ochroprumna, 649 

Buddleia nitida, 279 

Bulbostylis junciformis, 93; lanata, 93 

Burmannia bicolor, 211; capitata, 211; 
tenella, 211 

Burmanniaceae tribe Burmannieae subtribe 
Apterieae, 212; subtribe Euburmannieae, 
211 

Byrsonima aerugo, 525; coriacea, 525; 
crassifolia, 525; eugeniifolia, 526; gym- 
nocalycina, 526; incarnata, 526 


Cactaceae, pollen grain characters of, 516- 
oo 


Jen 

Caesalpinia conzattii, 277 

Cajanus discolor, 277 

Calamagrostis canadensis, 268; inexpansa, 
268 

Calathea alluia, 210; cyclophora, 210; 
elliptica, 210; grandis, 210 

Calendula officinalis, fluorescence in roots 
of, 8 

Calla palustris, 583 

Calliandra tergemina, 387 

Callichlamys latifolia, 666 

Callicostella aspera, 66 

Calophyllum brasiliense, 418 

Calopogonium coeruleum, 395 

Caltha palustris, 583 

Calycolpus revolutus, 538 

Calycorectes bergii, 534; grandifolius, 534; 
latifolius, 534 

Calymperes ebaloi, 65 

Calymperes (Eucalymperes), 65 

Calymperes guildingii, 65; lonchophyllum, 
65; maguirei, 65; petiolatum, 65 

Calyptranthes fasciculata, 528; lucida, 528; 
pendula, 278; puchella, 529; sp., 529 

Calyptrocarya, 100; angustifolia, 100; 
fragifera, 100; glomerulata, 100; inter- 
media, 100; poeppigiana, 100 

CAMP, WENDELL HoLMEs: Ericaceae, Vac- 
ciniaceae [of Guiana], 650. The nomen- 
clature of hybrids, 496 

Campanula ramosissima, fluorescence in 
roots of, 8 

Campanula rotundifolia var. intercedens, 
270; f. cleistocodona, 267, 270 

Campbell, D. H.: Origins of the flora of 
California [review], 119 
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Campylocentrum micranthum, 229, 230 

Campylopus filifolius, 64; richardi, 64 

Cananga odorata, 276 

Caraipa richardiana, 418 

Cardamine douglasii, 582 

Carex, 100, 500; brunnescens, 268; canes- 
cens, 268; crawfordii, 268; deflexa, 267, 
269; disperma, 268; donnell-smithii, 275; 
lenticularis, 268; pensylvanica, 584; 
tonsa, 269: umbellata, 269, 582, 584 

Carex vulpinoides, fluorescence in roots of, 
3 

CARLSON, MARGERY C.: 
of El Salvador, 272 

Carludovica angustissima, 190; coronata, 
189; fanshawei, 189; fimbriata, 189, 
190; glandulosa, 190, 191; insularis, 190; 
nana, 190; pygmaea, 190; sarmentosa, 
190 

Carludovica sect. Sarcinanthus, 191 

Carludovica stylaris, 190, 191 

Carpolithus, 139, 142 

Carpotroche surinamensis, 414 


Additional plants 


Carum carvi, 270 

Casearia guianensis, 414; laevis, 278; mac- 
rophylla, 414; silvestris, 414 

Cassia apoucouita, 391; glandulosa var. 
swartzii, 391; guatemalensis, 277; inde- 
cora, 277; latifolia, 391; lucens, 391; 
multijuga, 391; occidentalis, 390; patel- 
laria, 391; quinquangulata, 390; reticu- 
lata, 509, 581; tetraphylla var. ramosa, 
391 

‘*Cassie acid’’ identified as rhein, 581 

Cassytha filiformis, 316 

Castilleia integrifolia, 280 

Catasetum discolor, 223, 224; planiceps, 
224; sp., 22: 

Catinga moschata; 534 

Catopsis berteroniana, 207 

Cattleya, 360, 371 

Cavendishia guatemalensis, 279 

Cecropia obtusifolia, 276 

Ceiba sp., 636 

Celastrus scandens, fluorescence in roots 
of, 6 

Celastrus vulcanicola, 277 

Cell shapes, 232, 233 

Cellulosic substrata, the black Aspergilli 
in relation to, 604-632 

Celtis occidentalis, fluorescence in roots of, 
4 

Cenchrus echinatus, 89 

Centaurea cyanus, fluorescence in roots of, 
8 

Centradenia bernoullii, 278 
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Centrosema brasiliana, 395 

Centrosolenia glabra, 565 

Cephaelis altsoni, 573; axillaris, 280; bar- 
cellana, 574; callithriz, 574; dichotoma, 
577; fanshawei, 574; kappleri, 574; 
potaroensis, 574; pubescens, 574; tatei, 
575: tomentosa, 575; violacea, 575 

Cephalocarpus, 101, 102; longebracteatus, 
101; rigidus, 101; var. mucronatus, 101; 
sp., 101 

Cephalostemon affinis, 204 

Cephalotarus, 147, 151, 478, 481 

Ceratopteris pteridoides, 78; thalictroides, 
78 

Cereal rust fungi, oversummering and over- 
wintering of, 492-495 

Cereus giganteus, 517; greggii, 517 

Cereus, vollen grains of, 516, 517, 519, 520, 
521 

Cereus shottii, 516, 517; thurberi, 517 

Cestrum guatemalense, 280; latifolium var. 
tenuiflorum, 656 

Chaetocarpus, 400; schomburgkianus, 405 

Chaetomium globosum, 605, 609, 611, 613, 
618, 623, 624, 627 

Chalepophyllum, 567; guianense, 567; lati- 
folium, 567; speciosum, 567 

Chamaedaphne, 234; calcyculata, 266, 270, 
582 

Chamaesyce glomerifera, 407; hirta, 408; 
hypericifolia, 408; indica, 408; piluli- 
fera, 408 

CHANEY, RALPH W.: Metasequoia summary, 
439 

Chara, 282-284; capillaris, 283; capitata, 
283; contraria, 282; fetidissima, 282; 
patens, 283; sp., 283 

Characeae, Rafinesque’s names for, 282-285 

Characias, 282, 284, 285 

Charadrius, 235 

Cheesequake State Park, N. J., plants of, 
234, 235 

Cheiloclinium anomalum, 410; cognatum, 
410; hippocrateoides, 410; sp., 410 

Chemical nature of ‘‘eassic acid’’; its 
identification as rhein, 581 

Chenopodium leptophyllum, 269 

Chenopodium sp., fluorescence in roots of, 
4 

Chimaphila umbellata var. mexicana, 279 

Chimarrhis cymosa, 567 

Chloris radiata, 82 

Chomelia tenuiflora, 571 

Chondodendron candicans, 307 

Chromosomes of Magnoliaceae, 343, 344; 
of root-tip and apical bud of Medeola, 
difference in form and reaction to cold 
in, 250-255 
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Chytropsia cstrellantha, 576 

Cirsium spinosissimum, 584; subcoriaceum, 
281 

Cissampelos andromorpha, 307 

Cissus martiniana, 277 

Citation of authors’ names in taxonomy, 
172-174; of botanical references, 166— 
171; rules for, 166—171 

Citharexylum macrophyllum, 563 

Citrus sinensis, fluorescence in roots of, 6 

Cladonia pycnoclado, 63 

Cleavage of embryo of Taxus cuspidata, 
476, 478 

Clematis verticillata, 583 

Clethra pachecoana, 279; salvadorensis, 279 

Clidemia, 547; apanantha, 547; capitata, 
547; conglomerata, 549; coriacea, 548; 
hirta, 548; involucrata, 548; japurensis, 
547; minutiflora, 547; pycnaster, 548; 
rubra, 547; septuplinervia, 548; silvicola, 
548; sp., 549; strigillosa, 548; tiliaefolia, 
547; umbonata, 548 

Clintonia borealis, 269 

Clitoria arborescens, 395; javitensis var. 
glabra, 395 

Clusia, 412, 417, 418, 432; colorans, 429, 
430; crassifolia, 418, 419; cuneata, 418, 
422; fockeana, 424, 426; fragrans, 418; 
grandiflora, 426, 429; guatemalense, 278; 
insignis, 426; jenmani, 430; lunanthera, 
22, 423, 431, 432; melchiori, 422; mu- 
tica, 422, 423, 428; nemorosa, 429; pal- 
micida, 429; pana-panari, 430; parvi- 
capsula, 430, 431; purpurea, 426; robusta, 
429; rosea, 429; rotunlifolia, 424; sav- 
annarum, 422, 424, 425 

Clusia sect. Anandrogyne, 422; sect. An- 
drostylum, 424, 426; seet. Clusiastrum, 
418, 419, 422; sect. Euclusia, 426, 428, 
429; sect. Pachystemon subsect. Quapoiy, 
430; sect. Phloianthera, 426; sect. Poly- 
thecandra, 430; sect. Pseudoquapoia, 
429, 430 

Clusia stahelii, 424, 426, 427; stylosa, 419- 
422; tabulamontana, 421, 422; wtilis, 
431 

Clytostoma binatum, 665 

Cnidoscolus aconitifolius, 277 
277 

Coal-bearing rocks of Michigan, cutinized 
seed membranes from, 131—146 

Coccocypselum guianense, 568 

Coccoloba conduplicata, 304; guianensis, 
304; lepidota, 304; micropuncta, 304 

Coccoloba sect. Campderia, 304 

Cochlidium furcatum, 76 

Codonanthe bipartita, 564; calcarata, 564; 
crassifolia, 564 


; tubulosus, 
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Coelopleurum actaeifolium, 439 

Cold, reaction to of root-tip and apical bud 
chromosomes of Medeola, 250—255 

Coleus blumei, fluorescence in roots of, 7 


92 


Collinsonia canade nRSIUS, 2o-4 


Columnea, 565; consanguinea, 565; 


nensis. 564, 565 
Combretum 


guia- 


brunnescens, 649: cacoucia, 

649; larum, 649; pyramidatum, 649 

ere cta, 275 

Comolia 544: 
543; vernicosa, 543; veronicaefolia, 544; 
villosa, 544 


Comparison of evolutionary tendencies in 


Commelina, 639: 


angustifolia, lythrarioides, 


plants, fungi, and animals, 442, 443 


Conceveiba guianensis, 402; guyanrensis, 
402; latifolia, 402 
Conceveibum cordatum, 4038 


Condylocarpum myrtifalium, 553 
Connarus perrottetii, 642 
CONSTANCE, LINCOLN: [review], 119 
Conyza apurensis, 281 

Cookeina sulcipes, 61 

388 


269; trifolia, 582, 


Copaifera guyanensis, 

Coptis groenlandica, 267, 
583 

Cordia bicolor, 562: dentata, 280: exaltata, 

fallax, 


562; 


562: 563; macrostachya, 562; 


nervosa, nodosa, 562; polycephala, 
562; schomburgkii, 562 

Corema conradii, 582 

Cornus, 235; baileyi, 266, 270; canadensis, 

266, 270 

florida, 

Cornus stolonifera, 266, 270 


Cornus fluorescence in roots of, 7 
Corticium abeuns, 502n; ochraceum, 502n; 
505, 506, 507, 509 


Corydalis sempervirens, 269 


sp., 502, 

Corynostylis arborea, 526 

Cosmibuena grandiflora, 567 

Costus cylindricus, 209; sp., 208 

Cotton duck, activity of Aspergilli on, 610- 
617, 622-626 

Couepia canomensis, 376; caryophylloides, 
376; cognata, 376; exflexa, 376, 377 

Couepia group Bracteosa, 377 

habrantha, magnoliaefolia, 

myrtifolia, pauciflora, 378; 
thyrsiflora, 377; versicolor, 377; villosa, 
378 

Couma rigida, 554 


or7. 
Oily, 


Couepia 
ane 


or 
Oli, 


ody 


Couratari multiflora, 527 

Coussapoa angustifolia, 294; microcephala, 
294 

Coussarea paniculata, 573; racemosa, 573; 


surinamensis, 573 


THE 
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Coutarea hexandra, 567 

Cranichis luteola, 222 

Crataegus, 499 

499 

Crinum, 599 

CRITOPOULOS, P. D.: 
overwintering of the cereal rust fungi, 492 

CroizaAT, LEON: Euphorbia maculata: a re- 

188: 


Crepis, 
Oversummering and 
joinder, 


na|, 400 


Cronartium 


Euphorbiaceae [of Guia- 


ribicola, 268 

Crotalaria mucronata, 277; sagittalis, 234 

Croton, 407; californicus, 407; chamaedry- 
folius, 401; cuneatus, 401; fragilis, 402; 
galeopsifolius, 402; glandulosus, 401; f. 

401; var. hirtus, subsp. hir- 

tus, 401; gossypiifolius, 402; guatema- 

lensis, 277; hirtus, 401; hostmannii, 401; 


hirtus, 401: 


lobatus, 401; miquelianus, 401; neomexi- 
canus, 407; nuntians, 402; palanostigma, 
402; platanifolius, 402; punctatus, 407; 
tafelbergicus, 401, 402; trinitatis, 401 
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234; linearis, 23 


Crotonopsis elliptica, 23 

Crown-gall tumor tissue, growth-promoting 
action of, 45-50 

Crudia aromatica, 388 

Cryptangium, 101; leptocladum, 101; stel- 

10] 

Cryptochloa concinna, 89 

Cryptomeria, 158, 470, 481 

Cuervea kappleriana, 409 


latum, 


Culture of proliferating orchid embryos in 
vitro, 358-373 

Cunninghamia, 481 

Cunuria, 405; spruceana, 405 

Cupania hirsuta, 411; lanuginosa, 411 

Curtis, J T.: Culture of proliferating or- 
chid embryos in vitro, 358 

Cutinized the 
bearing rocks of Michigan, 131-146 


seed membranes from coal- 

Cycas circinalis, 175 

Cycas, leaf-parasite of, 175 

175; 

Cyclanthus, 577; bipartitus, 189 

Cydista aequinoctialis, 664 

Cylindrosporium koenigii, 177 

Cymbidium andersontii, 223; bicolor, 371; 
Falcon x Ophir, 359 

Cymbidium hybrid, proliferating embryos 
of, 358, 359, 364-369 

Cymbopetalum brasiliense, 640 


Cycas revoluta, thouarsii, 597 


Cynanchum, 560 

Cynodon dactylon, 175 

Cynoglossum grande, fluorescence in roots 
of, 7 

Cynometra marginata, 388 
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Cyperus allernifolius, fluorescence in roots 
of, 3 

Cyperus cayennensis, 91; diffusus, 91; var. 
tolucensis, 91; flavus, 91; giganteus, 91; 
luzulae, 91; polystachyus, 92; simplex, 
92; subumbellatus, 92; surinamensis, 92 

Cypripedium acaule, fluorescence in roots 
of, 4 

Cyrilla racemiflora, 409 

Cyrtomium falcatum, fluorescence in roots 
of, 2 


Cyrtopodium andersonii, 223 
Cystopteris fragilis, 267 


Dactylina madreporiformis, 63 
Dactylis glomerata, fluorescence in roots of, 


> 
o 


Dahlia, 498 
Dalbergia glabra, 277; glauca, 393; mone- 


taria, 393: riedeli, 393 

Dalea. vulneraria, 277 

Danaea simplicifolia, 79 

Danthonia spicata, 268 

Datura ceratocaula, 371; me tel, 371; sp., 
37 

Datura stramonium, fluorescence in roots 
of, 7 

Daucus carota var. sativa, fluorescence in 
roots of, 7 

De Ropp, R. 8.: The growth-promoting ac- 
tion of bacteria-free crown-gall tumor 
tissue, 45 

Delphinium ajacis, fluorescence in roots of, 
5 

Dennstaedtia punctilobula, fluorescence in 
roots of, 2, 12, 13 

Dentaria heterophylla, 

Derris amazonica, 394 


582 


Deschampsia caespitosa, 268 

Desmocelis villosa, 545 

Desmodium kaieteurensis, 113, 115; ma- 
guirei, 108, 111, 112, 115; nicaraguense, 
277; parvulus, 114, 115; procumbens, 
396; rotundifolium, 234; scorpiurus, 277 

Dianthera, 670 

Dianthus caryophyllus, fluorescence in roots 
of, 4 

Dicentra cucullaria, 582 

Dichaea muricata, 229; rendlei, 229; spp., 
229 

Dichapetalum pedunculatum, 655 
tum, 655 


> westi- 


Dichorisandra hexandra, 208 

Dichromena ciliata, 94; pubera, 94; repens, 
95 

Dicranella rufescens, 585 

Dicranopteris, 67; remota, 78 
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Dictyostega orobanchioides, 212 

Dicymbe jenmani, 391 

Didymiandrum stellatum, 101 

Didymochlaena truncatula, 71 

Didymoglossum cordifolium, 68 

Dieffenbachia segvina, 635 

Diervilla lonicera, 266, 270 

Difference in form and reaction to cold in 
root-tip and apical bud chromosomes of 
Medeola, 250-255 

Digitaria argillacea, 82 

Dimorphandra conjugata, 388; 
388; hohenkerkii, 388 

Dioclea glabra, 395; guianensis, 395; ma- 
crocarpa, 395; virgata, 395 

Diodea hyssopifolia, 580; sarmentosa, 580 

Diolena, 542; agrimonioides, 542; pileoi- 
des, 542; repens, 541, 542 

Dionaea muscipula, physical analysis of the 
opening and closing movements of the 
lobes of, 22-44 

Dioon, 472 


cuprea, 


Dioscorea amazonum, 209; polygonoides, 
209: trichanthera, 209 

Diospyros dichroa, 654; guianensis, 654; 
ierensis, 654; lissocarpoides, 654; tetran- 
dra, 654 

Diphysa floribunda, 277 

Diplacrum, 100 

Diplasia, 91; karataefolia, 95 

Diplazium lechleri, 74 

Diplotropis purpurea, 392, 393; racemosa 
var. kaieteurensis, 393 

Discocarpus, 400; mazarunensis, 400 

Discophora guianensis, 411 

Distictella racemosa, 665 

Dodecastigma, 404; mazarunense, 404 

Doryopteris sagittifolia, 75 

Dracaena fragrans var. massangeana, flu- 
orescence in roots of, 4 

Drejera boliviensis, 669 

Drepanocarpus lunatus, 88, 393 

Drosera, 444, 639; capillaris, 642; cayen- 
nensis, 642; pusilla, 642 

Drymaria cordata, 306 

Drymonia cristata, 565 

Dryopteris disjuncta, 267; extensa, 70; 
fragrans, 267; hostmannii, 70; meniscio- 
ides, 71 

Dryopteris noveboracensis, fluorescence in 
roots of, 2 

Dryopteris ochropteroides, 71; phegopteris, 
267 ; popayanensis, 71; protensa var. fu- 
nesta, 71; sancti-gabrieli, 71 

Dryopteris sect. Cyclosorus, 70 


*Dryopteris serrata, 71; spinulosa, 267 


Drypetes variabilis, 400 








Duchesnea indica, 585 

Duck, cotton, activity of Aspergilli on, 610- 
617, 622-626 

Duguetia calycina, 641; inconspicua, 641; 
megalophylla, 641; neglecta, 641; pyc- 
nastera, 641 

Duroia eriopila, 570; genipoides, 570; 
sprucet, 570 

Dyspemptemorion, 670, 671; cayennense, 
671 


Echinocactus acanthodes, 517, 519, 520; 
covillei, 517: erectocentrus, 517; hori- 
zonthalonius, 517; imtertextus, 517; 
johnsonii, 517; lecontei, 517; longihama- 
tus, 517 

Echinocactus, pollen grains of, 516, 517, 
519-521 

Echinocactus polyancistrus, 517; sileri, 
517; whipplei, 517; wislizenii, 517 

Echinocereus bonkerae, 517; boyce-thomp- 
soni, 517; coccineus, 517; engelmannii, 
517; fendleri, 517; ledingii, 517; moja- 
vensis, 517; pentalophus, 517, 522 

Echinocereus, pollen grains of, 516, 517, 
519-521 

Echinocereus polyacanthus, 517; rectospi- 
nus var. robustus, 517; rigidissimus, 517 

Echinolaena inflexa, 82 

Effect of age and storage conditions of 
seeds upon germination and yield, 441, 
442 

Ekman, Erik Leonard, in Santo Domingo, 
444, 445 

El Salvador, plants of, 272-281 

Elaeagia, 568; karstenii, 568; maguirei, 
568 

Elaphoglossum glabellum, 78; plumosum, 
78; rigidum, 78; schomburgkii, 78; spa- 
thulatum, 78 

Eleocharis geniculata, 92; interstincta, 92; 
subfoliata, 93; sp., 93 

Elephantopus mollis, 281 

Elleanthus linifolius, 213 

Elodea, cell shapes of, 232, 233 

Elvasia essequibensis, 644 

Embryogeny of Taxus cuspidata, 469-485 

Embryology of Epidendrum prismatocar- 
pum, 245-249 

Embryos of orchids, culture of, 358-373 

Emmotum argenteum, 411 

Endlicheria endlicheriopsis, 316; pyrifor- 
mis, 315; sericea, 315, 316; sp., 317 

Entada polyphylla, 384 

Enterolobium schomburgkii, 387 

Eperua, 214, 229; falcata, 388; rubiginosa * 

var. grandiflora, 388 


698 BULLETIN OF THE TORREY CLUB (VoL. 


-1 
zu 


e 


Epichloe cinerea, 176, 177 

Epidendrum, 248, 249; ciliare, 245, 246, 
248; cochleatum, 245, 248; ibaguense 
var. schomburgkii, 217; imatophyllum, 
218, 219; latipetalum, 219, 220; noctur- 
num, 219, 221; oncidioides, 221 

Epidendrum prismatocarpum, embryology 
of, 245-249 

Epidendrum purpurascens, 221; pusillum, 
228; ruscifolium, 216; schomburgkii, 
217; utricular:sides, 227; variegatumn, 
246; verrucosum, 248 

Epigaea repens, 582 

Epilobium adenocaulon, 270; angustifoli- 
um, 270; densum, 233; rosmarinifolium, 
233 

Epipactis palustris, 248 

Episcia ciliosa, 565, 566; cuneata, 566; 
densa, 566; glabra, 565; hirsuta, 566; 
maculata, 566; sp., 566 

Epistephium parviflorum, 213; sp., 213 


Equisetum arvense, fluorescence in roots of, 
» 


Eragrostis ciliaris, 81; glomerata, 81; mai- 
purensis, 81; pilosa, 176 

Eriocaulon caesium, 196; heterodoxum, 
194, 195 

Ernestia, 542; cordifolia, 543; glandulosa, 
543; minor, 542, 543; pullei, 542, 543; 
rubra, 543 

Erophila, 500 

Eryngium, 97 

Erythrina berteroana, 277; macrophylla, 


O77 


mid 

Erythrodes santensis, 214 

Erythronium americanum, 582 

Erythroxylon citrifolium, 644 

Eschatogramme desvauxii, 78 

Eschweilera corrugata, 528; holcogyne, 
528; labriculata, 528; longipes, 528; sp. 
528 

Esson, JAMES G.: [review], 672 

Eucamptodontopsis pilifera, 64 

Euceraea nitida, 414 

Eugenia anastomosans, 536; armeniaca, 
536; atropunctata, 534; baileyi, 536; bi- 
flora, 535; brachypoda, 535; chrysophyl- 
lum, 535; compta, 536; eurycheila, 534; 


? 


excelsa, 535; fallax, 533; ferreireana, 
535; flavescens, 537; fulvipes, 535; kai- 
eteurensis, 536; latifolia, 537; marchi- 
ana, 537; montana, 530; myriostigma, 
535; prieurei, 536; punicifolia, 537; ra- 
miflora, 534, 535; var. montana, 535; 
schomburgkii, 537 ; spp., 537; tafelbergi- 
ca, 535, 536; tapacumensis, 537; wentii, 
534 
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Eulophia alta, 222, 223; epidendraea, 371 

Eupatorium araliaefolium, 281; coulteri, 
281; ligustrinum, 281; luxii, 281; maire- 
tianum, 281; microstemon, 281; 
sum, 234: skutchii, 281 

Euphorbia barbellata, 407; elliptica, 407; 
glomerifera, 407; heterophylla, 407; hir- 
ta, 407; maculata, 188 

Euphorbia maculata: a rejoinder, 188 

Euphorbia morisoniana, 407; pilulifera, 
408 ; prunifolia, 407; scabrella, 277 

Euphorbia splendens, fluorescence in roots 
of, 6 

Euphrasia hudsoniana, 270 

Euterpe, 577; sp., 638 

Everardia, 101, 102; montana, 101 

Evolution of Indian corn, 443, 444 

Evolutionary tendencies in plants, fungi, 
and animals, 442, 443 

Exochogyne, 101; amazonica, 100, 101; de- 
candra, 101; megalorrhyncha, 100 

Experiments upon the regeneration of cer- 
tain species of Peltigera; and their re- 
lationships to the taxonomy of this 
genus, 486-491 


resino- 


Fagus, 499, 500 

FANSHAWE, D. B.: Rosaceae [of Guiana], 
317 

Faramea capillipes, 573; longifolia, 573; 
quadricostata, 573; salicifolia, 573 

Ferdinandusa rudgeoides, 567 

Ferns and flowering plants of Beaver Is- 
land, Lake Superior, Minnesota, 265-271 

Fertilization in Taxus cuspidata, 160, 161 

Festuca elatior, fluorescence in roots of, 3 

Festuca octoflora, 584; rubra, 584 

Festuca rubra var. commutata, fluorescence 
in roots of, 3 

Festuca saximontana, 368 

Ficus albert-smithii, 294; angustifolia, 
294; arctocarpa, 294; arukensis, 295; 
cotinifolia, erratica, 295; fan- 
shawei, 295, 296; gigantea, 296; glauces- 
cens, 296; inamoena, 276; maguirei, 296; 
malacocarpa, 297; manicariarum, 297; 
martini, 297; mensalis, 297; pakkensis, 
297, 298; paludica, 298; paraensis, 295; 
savannarum, 298 

Ficus subg. Urostigma, 294-298 

Ficus velutina, 299 

Field trip reports, 234-236, 582-585 

Filter paper, growth of Aspergilli on, 617- 
622 

Fimbristylis annua var. diphylla, 93; as- 
pera, 93; autuwmnalis, 94; complanata, 

93; miliacea, 93 


276; 
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Fitzroya, 148, 162 

Flora of New York local area, 234, 235, 
439 

Flowers of Magnoliaceae, 337-342 

Fluoresecing substances in roots, 1-17 

Following Ekman’s footsteps in Santo Do- 
mingo, 444, 445 

Fomes australis, 61; pseudosenex, 61 

Forsteronia gracilis, 554; sp., 554; spicata, 
554 

Fossil plant remains from 
rocks of Michigan, 131-146 

Fossil plants, 439, 440 

Fossil seeds, 133-146 

Fossombronia cristula, 233, 234 

Fragaria, 498 

Fragaria sp., fluorescence in roots of, 5 

Fraxinus pennsylvanica, fluorescence in 
roots of, 7 

Fries, Ropert E.: Annonaceae [of Guia- 
na], 640 

Fuchsia arborescens, 279; michoacanensis, 
279 

Fuchsia speciosa, fluorescence in roots of, 
7 

Fuirena umbellata, 93 

FULFORD, MARGARET HANNAH: Hepaticae 
[of Guiana], 64 

Fungi, new species of, 175-177; of Guiana, 
60-63 


coal-bearing 


Galeopsis tetrahit, 498 

Galinsoga ciliata, fluorescence in roots of, 
8 

Galium triflorum, 270 

Gametophyte development in Taxus cuspi- 
data, 147-165 

Gametopbyte of Zamia floridana, regenera- 
tion in, 597-603 

Gametophytes of Taxus cuspidata, 147-165 

Gamotopea callithriz, 574 

Garcia, 404, 405; nutans, 404 

Gaultheria chiapensis, 279; lancifolia var. 
dulcis, 279 

Gaylussacia baccata, 584 

Geissaspermum sericewm, 554 

Genipa americana, 570 

Genlisea anfractuosa, 657; nigrocaulis, 
657; pulchella, 657; roraimensis, 657 

Gentiana porphyrio, 234 

Geonoma acaulis, 102; baculifera, 104; bi- 
nervia, 104; maguirei, 102, 103; pinna- 
tifrons, 104; saramaccana, 104, 105; sp., 
104; stricta, 104; vaga, 104 

Geophylla cordifolia, 575; herbacea, 575 

Geranium guatemalense, 277 

Ginkgo, 143 
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HENRY ALLAN: Melastomaceae 


lof Guiana], 538 


GLEASON, 


Gleichenia, 67 

Gliricidia gquatemalensis, 277 

Gloeosporium palmarum, 177; sp., 177 

Glycine max, fluorescence in roots of, 5 

Gnaphalium americanum, 281 

Gnetum nodiflorum, 80; paniculatum, 81 

Gonolobus riparius, 560 

Gonzalagunia spicata, 568 

GoopWINn, RicHARD HALE: An action spec- 
trum for inhibition of the first internode 
of Avena by light, 18. Fluoreseing sub- 
stances in roots, 1 

Graffenrieda caryophyllea, 540; ovalifolia, 
539; wedde llii, 539 

Grafting tumor tissue to Helianthus stem, 
46 

Growth-promoting action of bacteria-free 

crown-gall tumor tissue, 45—50 

641; 

641; procera, 641; scandens, 641; schom 


Guatteria chrysopetala, gracilipes, 


burgkiane, 641; wmbonata, 641 

Guiana, plant explorations in, in 1944, 56- 
115, 180—230, 286-323, 374—438, 523-580, 
633-67 1 

Gustavia angusta, 528 

Guzmania altsonii, 207 

Gymnosiphon fimbriatus, 212; 


212 


guianensis, 


Habenaria leprieurii, 213 

Haloschoenus capillaris var. congestus, 94 

HAUSMAN, ETHEL HINCKLEY: 
ments of the annual growth rate of two 


Measure- 


species of rock lichens, 116 
Havetiopsis flavida, 433 
HAWKES, ALEX D.: Araceae [of Guiana], 
633 
Hecastophyllum monetaria var. riedeli, 393 
Hecistopteris pumila, 76; var. obtusa, 76 
HEISER, CHARLES B., Jr.: Taxonomic and 


cytological notes on the annual species 
of Helianthus, 512 
Heisteria cauliflora, 303; densifrons, 303; 
microcalyz, 303; 


iquitensis, 303; scan- 
dens, 303; surinamensis, 303 

Helianthus, 512, 515; agrestis, 512 

Helianthus annuus, 512-514; fluorescence 
in roots of, 8; growth-promoting action 
of tumor tissue of, 45-50 

Helianthus anomalus, 512; argophyllus, 
512, 514, 515: bolanderi, 512-514: canus, 
512; cucumerifolius, 512; debilis, 512; 
var. cucumerifolius, 512, 514; jaegeri, 
512, 513, 514, 515; mollis, 585; petiola- 
ris, 512-514; var. 512-515; 
praetermissus, 512 


canescens, 
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Helianthus, 

notes on the annual species of, 512-515 
Helianthus 
Heliconia acuminata, 209; collinsiana, 275: 


taxonomic and _ cytological 


vé stitus, 512 


psittacorum, 209; sp., 209 
Helicteris mexicana, 278 
Heliotropium oaxacanum, 280 
Helonias bullata, 582, 584 
Helosis cayennensis, 303 
Hemicarpha micrantha, 92 
Hemitelia 

parke ri, 70 
Henriettea 545; multiflora, 

545; ramiflora, 546; succosa, 545, 546 
Henriettella, 545; cordata, 545; flavescens, 

545; venosa, 545; 
Henriquezia jenmani, 567 
HERVEY, ANNETTE - (HOCHBERG): 

gism between antibacterial 


hirsuta, 70; macrocarpa, 70; 


maroniensis, 


verrucosa, 545 


Syner- 

some sub- 
stances, 502 

Heterocentron glandulosum, 278 

Heteropsis jenmani, 635 

Heteropteris macrostachya, 524; multiflora, 
524 ; nervosa, 524 

Heterostemon otophorus, 390 

Heterotrichum glandulosum, 278 

Hevea guianensis, 408; sp., 408 

Hibiscus rosa-sinensis, fluorescence in roots 
of, 6 

Hieracium canadense, 271; pilosella, 585 

Hieronyma laxiflora, 401; oblonga, 401 

Himatanthus articulata, 554; bracteata, 
555 

Hippocratea volubilis, 409 

Hiraea chrysophylla, 524; 
blanchetiana, 524 

Hirtella angustissima, 378, 379; caduca, 
379, 380; ciliata, 380; corymbosa, 380; 
cotticaeénsis, 380; davisii, 380; glandu- 
losa, 382; guyanensis, 380; macrosepala, 
379, 380, 381; manigera, 381; paniculata, 
381; physophora, 380; punctilata, 380; 
racemosa, 381; sp., 380; subsetosa, 381; 
velutina, 382 

HouuINGHuRST, Honor: Minutes of the 
Annual Meeting, January 8, 1948, 440. 
Minutes of the meeting... , 231, 232 

Homalium densiflorum, 414; 
414, 415; pedicellatum, 415 

Homolepis isocalycia, 88 

Hoppia, 100 

Hordeum jubatum, 371 

Hordeum vulgare, fluorescence in roots of, 

12, 13; fluorescence of extract of roots 

of, 10 

Howarp, RicHarpD A.: Following Ekman’s 
footsteps in Santo Domingo [abstr.], 
444. Iecacinaceae [of Guiana], 411. 


fagifolia var. 


guianense, 
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The morphology and systematics of the 
West Indian Magnoliaceae, 335 
Hudsonia, 235; tomentosa, 584 
Humiria balsamifera, 523; crassifolia, 523; 
floribunda, 523; var. guianensis, 523 
Hunter Lake, New York, plants of, 234 
Hybanthus concolor, 582 
Hybrids, nomenclature of, 496-501; rules 
for recognition of, 498 
Hydrocleis nymphoides, 81 
Hydrophyllum virginianum, 585 
Hygroamblystegium irriguum, 585 
Hygrophilia erecta, 667; guyanensis, 667 ; 
quadrivalvis, 667 ; sandwithii, 667 
Hylenaea comosa, 409 
Hymenolytrum, 99; martw, 99 
Hymenophyllum, 67 ; ciliatum, 69 ; fendleri- 


anum, 69; hirsutum, 69; lobato-alatum, 


67; polyanthos, 70; protrusum, 70; sp., 
70; trapezoidale, 70 

Hyospathe sp., 102 

Hypolysus montagnei, 63 

Hypolytrum, 91; pulchrum, 97; rigens, 97 ; 
sp, 97, 99; strictum, 99 


Iberis amara, ,juorescence in roots of, 5 
Ichnanthus azillaris, 88: 
riedelii, 88 


panicoides, 88; 
Ilex glabra, fluorescence in roots of, 6 
644 ; 234, 583; 


Ilex jenmanii, monticola, 


tolucana, 277 

Impatiens biflora, fluorescence in roots of, 6 

Index to American 
121-130, 237-244, 
586-596, 674-690 


botanical 
324-334, 


literature, 
460-468, 


Inga acrocephala, 385; bourboni, 384; ca- 
lantha, 386; calanthoides, 385, 386; cay- 
ennensis, 385: cinnamomea, 384: com- 

385: coriacea, 384; 

leptingoides, 384, 385; micheliana, 277; 

myriantha, 384; 


385; racemiflora, 385 


mMeWLINENStS, 


nobilis, 385; prieurii, 


Inga sect. Burgonia, 385; sect. Leptinga, 
385; sect. Pseudinga series Longiflorae, 
386 

Inga splendens, 385; stipularis, 385; thi- 
baudiana, 385; ulei, 385: velutina, 386 

Inhibition of first internode of Avena by 
light, action spectrum of, 18-21 

lonopsis utricularioides, 227, 228 

Ipomoea fragrans, 561; hederacea, 234; 

parkeri, 561; var. subsericea, 561; phil- 

lomega, 562; quamoclit, santae- 

289; squamosa, 561; tiliacea, 561 

Tris sp., fluorescence in roots of, 4 

Tris ve rsicolor, 498 


562: 


rosde, 
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Iryanthera lancifolia, 
307; paraensis, 307 

Ischnosiphon foliaceus, 211; gracilis, 211; 
obliquus, 211 

Isertia hypoleuca, 568; parviflora, 569 

Isidia of Peltigera, 486-491 

Isoetes brauni, 234; ovata, 79 

Ithycaulon inaequale, 73 

Ixora mazarunensis, 572; orinocensis, 572; 
xantholoba, 572, 573 


307; macrophylla, 


Jacaranda rhombifolia, 666 

JoNKER, F. P.: Alismaceae [of Guiana], 
81. Burmanniaceae [of Guiana], 211 

Juncus brevicaudatus, 269; greenei, 584 

Juniperus, 148, 162, 470, 481 

Juniperus virginiana, fluorescence in roots 
of, 2 

Justicia acuminatissima, 669, 670; cartha- 
ginensis, 670; cayennensis, 670; hyssopi- 
folia, 669; martiana, 670; obtusifolia, 
670; orchioides, 669; pectoralis, 670; 
secunda, 670 


Kaieteur Plateau, plant explorations to in 
1944, 56-115, 180-230, 286-323, 374-438, 
523-580, 633-671 

Kaieteuria, 645; gillyana, 645 

Kalanchoé tubifera, 5 

Kalanchoé verticillata, fluorescence in roots 
of, 5 

Kalmia latifolia, fluorescence in roots of, 7 

Kalmia polifolia, 583 

Karling, John 8., 673 

KAVANAGH, FREDERICK WALKER: 
cing substances in roots, 1. 


Fluores- 
Synergism 


between some antibacterial substances, 
502 

Kiuuip, E. P.: Passifloraceae [of Guiana], 
405 


KosuskI, C. E.: Ternstroemiaceae | of Gui- 
ana], 412 

Kurtz, Epwin B., Jr.: Pollen grain char- 
acters of certain Cactaceae, 516 

Kyllinga pungens, 98 


Lacistema aggregatum, 292; var. 
tum, 293 

Lacmellea, 
bunda, 559 

Lactuca sativa, fluorescence in roots of, 8 

Lactuca sp., 271 

Lagenocarpus, 101, 102; amazonicus, 100; 
ciliatus, 100; 101; kunthii, 
101; tremulus, 101 

Lagenostoma, 135 


elonga- 


559: arborescens, 559; 


flori- 


guianensis, 
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LAKELA, OLGA: Ferns and flowering plants 
of Beaver Island, Lake Superior, Min- 
nesota, 265 

LANJoUW, J.: Connaraceae [of Guiana], 
642. Monimiaceae [of Guiana], 642. 
Xyridaceae [of Guiana], 638 

Lantana hispida, 280 

Larix, 148 

LARvuE, Cart D.: Regeneration in the 
megagametophyte of Zamia floridana, 
597 

Larus argentatus smithsonianus, 266 

Lasiacis ligulata, 89 

Lathyrus maritimus, 584 

Lathyrus odoratus, fluorescence in roots of, 
5 

LAWTON, Etva: List of members of the 
Torrey Botanical Club, revised to March 
2, 1948, 446 

Leandra divaricata, 546; longicoma, 546; 
micropetala, 546; purpurea, 546; rufes- 
cens, 546; sanguinea, 546, 547 

Lechea leggettti, 23 

Lecidea cyanea, 117 

Lecostemon sylvestre, 396, 397 

Ledum groenlandicum, 266, 270 

Leiacina, 284, 285; capitata, 283; lucida, 
283 

Lemna minor, 275 

Lens, fluorescence in roots of, 9 

Lentinus crinitus, 63 

Leptogium, 490 

Leptosphaeria, 176; swartiae, 176 

Leptotesta, 144 

Lespedeza capitata, fluorescence in roots 
of. § 

I espedeza procumbens, 234 

Leucobryum crispum, 65; martianum, 65 

Leucoloma serrulatum, 64 

Leucothoeina mexicana, 279 

Liabum sublobatum, 281 

Libocedrus, 481 

Licania albiflora, 318; apetala, 318; arach- 
noidea, 318, 319; awzillifora, 319; 
crassifolia, 301; densiflora, 320, 322; 
discolor, 320; elliptica, 320; gardneri, 
376; guianensis, 320; heteromorpha, 321; 
incana, 320; kanukuensis, 320; laxa, 
321, 322; laxiflora, 322, 382; leptosta- 
chya, 320; macrophylla, 319; majuscula, 
322; micrantha, 322; microcarpa, 375; 
microphylla, 322, 323; minutiflora, 323; 
mollis, 323; octandra, 376; paniculata, 
323; parvifructa, 374, 375; persaudii, 
375; venosa, 410 

Licaria canella, 314; cayennensis, 314; 
maguireana, 315; mahuba, 315; multi- 

flora, 314; oppositifolia, 314; sp., 314 





TORREY CLUB (VOL. 75 


Lichens of Guiana, 63 

Light, inhibition of first internode of 
A a by, 18-21 

Lim rum altum, 222 

LIND: MAN, J. C: Monimiaceae [of Guiana], 
642. Xyridaceae [of Guiana], 638 

Lindmania guianensis, 205 

Lindsaea coriifolia, 73; crenata, 73; du- 
bia, 73; falcata, 73; lancea, 73; parkeri, 
73; pendula, 73; reniformis, 73; sagit- 
tata, 73; sp., 74; stricta, 73 

LINK, ConrAD B.: Botanical research ap- 
plied to commercial horticulture [abstr.], 
231 

Linnaea borealis var. americana, 270 

Lippia substrigosa, 280 

Liquidambar styraciflua, 276 

Liriodendron tulipifera, 337 

List of members of the Tcrrey Botanical 
Club, revised to Mareh 2, 1948, 446—459 

Listera australis, 233 

Literature, index to American botanical, 
121—130, 237-244, 324-334, 460-468, 586- 
596, 674-690 

Lobelia canbyi, 234 

Lobelia erinus, fluorescence in roots of, 8 

Local flora committee, report of, 233 

Lockhartia micrantha, 229; sp., 229 

Lolium perenne, fluorescence in roots of, 3 

Lonicera sempervirens, 584 

Lopezia mexicana, 279 

Loranthus aduncus, 301; conduplicatus, 
301; paniculatus, 301; theobromae, 301 

Loreya mespiloides, 545 

Luffa, 148 

Lupinus perennis, 584; fluorescence in roots 
of, 5, 9 

Luzula saltuensis, 234 

Lychniothyrsus, 668, 669; albus, 669; hy- 
grophilus, 669; ochroleucus, 669; tetra- 
gonus, 669 

Lycianthes abrazolensis, 280; sp., 655 

Lycopersicon esculentum, fluorescence in 
roots of, 7, 12, 13; fluorescence of extract 
of roots of, 10 

Lycopodium annotinum, 266, 268; cernuum, 
79; clavatum, 268 

Lycopodium clavatum var. flabelliforme, 
fluorescence in roots of, 2 

Lycopodium meridionale, 234 

Lycopodium obscurum, fluorescence in roots 
of, 2 

Lycopodium obscurum var. dendroideum, 
267, 268; selago, 267; var. patens, 268 


Lycopus americanus, 234 
Lyginopteris oldhamia, 135 
Lygodium volubile, 79 
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Lysimachia quadrifolia, fluorescence in 
roots of, 7 


Mabea, 405; argutissima, 406; caudata, 
405; piriri, 406; saramaccensis, 405; 
schomburgkii, 406; subsessilis, 400; ta- 
quari, 406 

Macairea aspera, 445; pachyphylla, 544 

McCollum-Pratt fund for the study of trace 
elements, 585 

Machaerium aculeatum, 394; compressi- 
caule, 394; isadelphum, 394; quinatum, 
394; sp., 394 

Macrocentrum, 542; cristatum, 540, 541; 
droseroides, 540; fasciculatum, 540; fru- 
ticosum, 540, 541; montanum, 541; par- 
vulum, 540, 541; vestitum, 540 

Macrolobium acaciaefolium, 390; bifolium, 
388, 390; var. amplexans, 388, 390; chry- 
sostachyum, 389, 390; gui nense, 390; 
huberianum var. puberachi 389; jen- 
mani, 390; longeracemosum, 389, 390; 
multijugum, 390; pendulum, 389; steno- 
petalum, 389, 390 

Macropharynx spectabilis, 555 

Madfadyena uncata, 666 

Magnolia, 344, 346; cubensis, 335, 347, 349, 
354; domingensis, 336, 347, 350, 354; ek- 
manii, 337, 353, 354; foetida, 347; fus- 
cata, 345; emarginata, 336, 347, 350, 
352, 353; grandiflora, 343, 346, 347, 348; 
hamori, 336, 337, 338, 339, 343, 347, 351, 
352; linguifolia, 356 

Magnolia, morphology of, 335-344 

Magnolia pallescens, 347, 350, 351, 354; 
plumieri, 356; portoricensis, 347, 348, 
349 

Magnolia sect. Theorhodon, 340 

Magnolia splendens, 347, 348; virginiana 
var. foetida, 347 ; yoroconte, 338 

Magnoliaceae of West Indies, morphology 
and systematics of, 335-357 

MAGUIRE, BASSETT: Plant explorations in 
Guiana in 1944, chiefly to the Tafelberg 
and the Kaieteur Plateau—I, 56; II, 89; 
III, 286; IV, 374; V, 523; VI, 633 

Maguirea, 635, 636; spathicarpoides, 635, 
636 

Maianthemum canadense, 269; fluorescence 
in roots of, 4 

Maieta poeppiggi, 549 

Maize, origin and evolution of, 443, 444 

Malanea angustifolia, 571; macrophylla, 
572; sarmentosa, 572 

Malaxis caracasana, 217; maguirei, 217, 
218 
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Malouetia schomburgkii, 555; tamaquarina, 
555 

Mammillaria alversonii, 517; arizonica, 
517; deserti, 517; microcarpa, 517 

Mammillaria, pollen grains of, 516, 517, 
519-521 

Mammillaria vivipara, 517 

Mandevilla benthamii, 555; sp., 555; sub- 
spicata, 555; vanheurckii, 555 

Manettia alba, 567; coccinea, 567 

MANGELSDORF, Paut C.: The origin and 
evolution of Indian corn [abstr.], 443 

Manicaria, 229 

Mapania, 91, 95; insignis, 97; macrophylla, 
95, 96, 97; montana, 95; pycnocephala, 
95, 98; schomburgkii, 95; sp., 95, 98; 
surinamensis, 95; sylvatica, 95, 96 

Mapouria chionantha, 576; fockeana, 577 

Maprounea, 400; guianensis, 407 

Maranta arundinacea, 210 

Maranta leuconeura, fluorescence in roots 
of, 4 

Marathrum sp., 383 

Marica caerulea, fluorescence in roots of, 4 

Maripa glabra, 561 

Mariscus umbellatus, 92 

Markea coccinea, 656; porphyrobaphes, 656 

Marlierea buxifolia, 529, 530; cuprea, 530; 
dussii, 534; guildingiana, 531; insculp- 
ta; 530; montana, 529, 530; richardiana, 
530; galticola, 529 

Martinella obovata, 665 

Mary S. Andrews Research Fund, 585 

Matayba arborescens, 411 

Matelea stenopetala, 560 

MaTzKE, E. B.: Three-dimensional shapes 
of epidermal cells [abstr.], 232 

Mauripa, 65 

Mazillaria, 360; desvauxiana, 227; viola- 
ceo-punctata, 227 

Maxon, WILLIAM R.: Pteridophyta [of 
Guiana], 66 

Mayaca longipes, 191 

Measurements of the annual growth rate of 
two species of rock lichens, 116, 117 

Medeola virginiana, difference in form and 
reaction to cold in root-tip and apical 
bud chromosomes of, 250-255 

Megagametophyte of Taxus cuspidata, 149- 
159; of Zamia floridana, regeneration in, 
597-603 

Megasporogensis in Epidendrum prismato- 
carpum, 245, 246; in Taxus cuspidata, 
147, 149 

Melaleuca leucodendron, 538 

Melampodium oblongifolium, 281 
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Velampyrum lineare, fluoreseence in roots 
of, 8 

Velanthera nivea, 281 

V elastiza asperrima, 61 

V eliola, 175 

Members of the Torrey Botanical Club 
(Mareh 2, 1948), 446-459 

Memora flaviflora, 665; schomburgiii, 665 

Me ndoncia aspera, 667 

MENNEGA, A. M. W.: Proteaceae [of Gui- 
ana], 299 

Menyanthes trifoliata, 234 

Vergus serrator, 266 

Meschites trifida, 555 

Mesosetum loliiforme, 82 

Metarrhizum glutinosum, 605, 607, 609 

Metasequoia, 439, 440; summary, 439, 440 

Metastelma, 560, 561: brasiliense, 560; 
stenolobum, 560 

Metzgeria hamata, 64 

Mezilaurus, 315 

Michelia, 344, 345; champaca, 345; fuscata, 
345 

Michelia, morphology of, 335-344 

Michigan, seed membranes from the coal- 
bearing rocks of, 131—146 

Miconia acinodendron, 549: bracteata, 551: 
campestris, 552; ceramicarpa, 552; cili- 
ata, 549; chrysophylla, 550; demeraren- 
sis, 551; diaphanea, 550; disparilis, 551, 
553: dodecandra, 550: eriodonta, 551: 
glaberrima, 278; gratissima, 550; guate- 
malensis, 278; ibaguensis, 552; lauwri- 
formis, 278; longifolia, 550; maguirei, 
552; marginata, 550; myriantha, 550; 
plukenetii, 552; polita, 552; pteropoda, 
279, 552; pubipetala, 550; racemosa, 
549: robusta, 552 

Miconia sect. Eumiconia, 553; seet. Eumi- 
conia Glomeratifiorae, 551; sect. Jucun 
da, 553; sect. Tamonea, 553 

Miconia serrulata, 550; silicicola, 551; spp., 


55 4 


53; tomentosa, 552; tschudyoides, 552, 
53; virgulata, 550 


~ 

Microgametophyte of Taxus _ cuspidata, 
159, 160 

Mimosa microcephala, 384; myriadena, 
384; plumaeifolia, 384; polydactyla, 384 

Mimosa pudica, 39; fluorescence in roots 
of, 5 

Minnesota, ferns and flowering plants of 
Beaver Island, 265-27 

Mitostemma jenmanii, 416 

Mitracarpus discolor, 580 

MOLDENKE, HAROLD NORMAN: Eriocaula- 
ceae [of Guiana], 194-203. Menisper- 

] 


maceae [of Guiana], 306. The seacost 


J 


Monachanthus discolor, 223 
Monniera trifolia, 396 
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Angelica in the local area, 439. Verbe- 
naceae [of Guiana], 563 


> 


Monochaetum deppeanum, 279 
Monotagma guianense, 210, 211; parkeri, 


210; plurispicatum, 211 
Monotropa hypopitys, fluorescence in roots 
of, 7; uniflora, fluorescence in roots of, 7 


Monstera falcifolia, 636; milleriana, 636; 


pertusa, 636; var. jacquinii, 636 

Montrichardia, 577; arborescens, 88, 393, 
636, 669 

Moquilea pallida, 376 

409, 554 

Morchella crassipes, 585 

Mormodes sp., 223 


Moronobea jenmani, 438 


Mora, 577: sp., 





Morphology and systematics of the West 
Indian Magnoliaceae, 335-357 

MorTON, CONRAD V.: Gesneriaceae [of Gui- 
ana], 563; Pteridophyta [of Guiana], 66 

Mosses of Guiana, 64-66 

Mourer.a fluviatilis, 383 

Mucor, 60S 

Mucuna wrens, 395 

Mullica River valley, New Jersey, plants of, 


”o Hor 
234, 235 


Murraya koenigii, 177 

Mycena, 117-119; minutula, 118 

Mycena subg. Eumycena, 119; subg. Glu- 
tinipes, 119; subg. Mycenella, 119; subg. 
Pseudomycena, 119 

Myosotis micrantha, 584 

Myrcia berberis, 533; bracteata, 533; ceri- 
fera, 276; deflexa, 533; dumosa, 531; 
fallax, 533; kegeliana, 533; minutiflora, 
5382; platyclada, 531; schomburgkiana, 
534; sylvatica, 533; tafelbergica, 533 

Myrciaria, 532 

Myrica cerifera, 233 

Myrothecium verrucaria, 605, 609 

Myrtus montana, 278 


Naturalists’ Directory, 673 

Navia angustifolia, 205; gleasonii, 206; 
maguirei, 206; var. minor, 206 

Nectandra amazonum, 312; ambigua, 312; 
amplifolia, 311; cuspidata, 312; globosa, 
312; grandis, 311; lucida, 312; maguire- 
ana, 311, 312; pichurim, 312; pisi, 311, 
312; sp., 316; wrophylla, 312 

Neea cauliflora, 305; constricta, 305; con- 
strictoides, 305; sp., 305 

Nemopanthus mucronata, 583 

Nephrolepis pendula, 73 

Nepsera aquatica, 543 
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News notes, 120, 585, 673 

NICHOL, MARION ALDRED: Culture of pro- 
liferating orchid embryos in vitro, 358 

Nicotiana, 51, 54, 498; suaveolens, 51; syl- 
vestris, 54; tabacum, 54; var. brasilien- 
sis, 54; var. fruticosa, 54; var. havanen- 
sis, 54; var. lancifolia, 54; var. 
macrophylla, 54; var. virginica, 54; to- 
mentosa, 54 

Nitella, 283, 284; acuminata, 283, 284; ca- 
pitellata, 283; clavata, 284; flexilis, 284; 
praelonga, 284; sp., 283, 284 

Nomenclature of fossil seeds, 133-135; of 
hybrids, 496-501; proposed changes in 
the rules of, 172-174 

Nonatelia, 579; racemosa, 579 

Norantea guianensis, 300 

Normal and induced polyploidation, 443 

Notapleura uliginosa, 579 

Notes, 120, 585, 673 

Notopora schomburgkii, 651 

Nymphaea rudgeana, 306 


Obolaria virginica, 582 

Ochthocosmus barrae, 396 

Ocotea abbreviata, 310; canaliculata, 308, 
309; caracuwsana, 309; caudata, 310; com- 
mutata, 308, 316; glaucina, 311; globi- 
fera, 308; glomerata, 309; guianensis, 
308; var. subsericea, 308; laxiflora, 309; 
marowynensis, 310; martiniana, 311; 
neesiana, 310; oblonga, 309; puberula, 
310; punctulata, 310; rhyncophylla, 308; 
schomburgkiana, 311, 316; sp., 309, 316, 
317; urophylla, 310 

Octoblepharum albidum, 64, 65; cylindri- 
cum, 65 

Octomeria brevifolia, 216; exigua var. ela- 
ta, 216 

Odontadenia grandiflora, 556; nitida, 556; 
puncticulosa, 556 

Odontonema macrophyllum, 669: schom- 
burgkianum, 669; tubiflorum, 280 

Oedematopus duidae, 433; quadratus, 424, 
425, 432, 433 

Oenone glaziovi, 383; penicillata, 382, 383; 
richardiana, 382 

Oenothera simsiana, 279 

Ogcodeia guianensis, 299 

Oleandra articulata, 73; nodosa, 73; pilosa, 


io 


Olmedia asperula, 299 

Olmediella betschleriana, 278 

Olyra cordifolia, 90; lateralis, 90; latifolia, 
90; longifolia, 90; malmeana, 89; mi- 
crantha, 90; nana, 89; obliquifolia, 90; 


surinamensis, 9U 
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Omphalea diandra, 405 

On Rafinesque’s names for the Characeae, 
282-285 

Oncidium, 360; pusillum, 228 

Onoclea sensibilis, fluorescence in roots of, 
9 

Onoclea struthiopteris, 234 

OosTsTROOM, 8. J. VAN: Convolvulaceae [of 
Guiana], 561 

Ophioglossum ellipticum, 79 

Oplismenus hirtellus, 88 

Opuntia acanthocarpa, 518, 519, 520; var. 
ramosa, 518; awrea, 521; basilaris, 519, 
520; bigelovii, 518; echinocarpa, 518, 
520; engelmannii, 520; flavescens, 518, 
519, 520, 521; fragilis, 518, 519, 520, 
521; fulgida, 518; var. mammillata, 519, 
520; gilvescens, 518, 520, 521; hystri- 
cina, 521; var. rhodantha, 521; kunzei, 
520; laevis var. canara, 520; leptocaulis, 
517, 518; loomisii, 520, 521; macrocentra, 
519, 520; phaeacantha, 520, 521 

Opuntia, pollen grains of, 516-522 

Opuntia polyacantha, 521; var. trichophora, 
521; rhodantha, 521; santa-rita, 520; 
spinosior, 520; stanlyi var. kunzei, 520 

Opuntia subg. Cylindropuntia, 516, 518, 
520, 521; subg. Platyopuntia, 516, 518, 
520, 521 

Opuntia tenuispina, 520; tetracantha, 518; 
thornberi, 520; tortispina, 521; wrsina, 
519, 520, 521; versicolor, 518, 520; 
whipplei, 518; wrightiana, 520 

Orchid embryos, culture of, 358-373 

Orchis latifolia, 248; spectabilis, 583 

Orchyllium, 658 

Oriental tobaccos, origin of, 51-55 

Origin and evolution of Indian corn, 443, 
444 

Origin of tobacco of the oriental type, 51- 
55 

Ormosia costulata, 393 

Orthaea apophysata, 652 

Orthoclada laxa, 81 

Oryctanthus botryostachys, 300; florulen- 
tus, 300, 301 

Osmunda cinnamomea, 267; claytoniana, 
267 

Ossaea, 547, 553; duckeana, 547 

Ostodes, 405 

Ouratea, 645, 646; acuminata, 646; cer- 
nuiflora, 645, 646; decagyna, 644, 645; 
gigantophylla, 647; gillyana, 645, 646; 
guianensis, 646, 647; longifolia, 647; 

polygyna, 644, 645; roraimae, 647; 

schomburgkii, 647; sp., 647; swrinamen- 

sis, 647; tarapotensis, 647 
























Oversummering and overwintering of the 
eereal rust fungi, 492-495 

Owens, Ouea Vv. H.: An action spectrum 
for inhibition of the first internode of 
Avena by light, 18 

Oxalis europaea, fluorescence in roots of, 5 


Ozocladium leprieurii, 63 


Pachyptera kerere, 666 

Pachysandra terminalis, fluorescence in 
roots of, 6 

Pachytesta, 145 

Paepalanthus bifidus, 195; brunneus, 195, 
196; capillaceus var. proliferus, 196; fas- 
ciculatus, 196; f. tenellus, 196; filipes, 
196, 197; glaziovii, 202; griseus, 197; 
killipii, 198; maguirei, 198; pauper, 198, 
199; subtilis, 199; tafelbergensis, 199, 
400; tatei, 198; viscosus, 200 

Paganea, 575; capitata, 575; guianensis, 
576 


Palicourea crocea, 576; quianensis, 576; 
nicotianifolia, 576 

Panax quinquefolia, 583 

Pandanus veitchii, fluorescence in roots of, 
3, 9 

Panicum albociliatum, 88; arctum, 87; 
frondescens, 86; larum, 86; kaietukense, 
87; mertensii, 88: micranthum, 86; molle, 


85: nervosum, 86: 


; pilosum, 85; poly 
comum, 87; pycnoclados, 88; pyrularium, 
87; rivale, 87, 88; rudgei, 88; spissi- 
folium, 86; stoloniferum, 86; tatei, 85; 
zizanioides, 88 

Panopsis sessilifolia, 299 

Paphiopedilum, 360 

Paragonia pyramidata, 663 

Parahancornia tabernaemontana, 556 

Paratinera, 294 

Pariana longiflora, 90; zingiberina, 90 

Parinari brachystachya, 382; excelsa, 382; 
lucidissima, 382; montana, 382 

Paris, 250 

Parkia nitida, 383; oppositifolia, 383; pen- 
dula, 383; ulei, 383 

Parmelia, 486, 490 

Parmelia centrifuga, growth of, 116, 117 

Parmelia conspersa, 116 

Paspalum altsoni, 85; axillare, 84; fasci- 
culatum, 85; gardnerianum, 85; lineare, 
85; lucidulum, 84, 85; melanospermum, 
85 ;parviflorum, 85; plicatulum, 85; pul- 
chellum, 85: scandens, 85 

Passiflora alato-caerulea, fluorescence in 

roots of, 7 


Passiflora auriculata, 415; coccinea, 415; 
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costata, 416; deficiens, 416; foetida var. 
hispida, 415; fuchsiiflora, 416; garckei, 
415; glandulosa, 415; maguirei, 415, 
416; membranacea, 278; nitida, 415 

Passiflora sect. Botryastrophea, 416; subg. 
Astrophea, 416 

Passiflora vespertilio, 415 

Paullinia parvibractea, 412; sp., 412; stel- 
laia, 412 

Paypayrola grandiflora, 526; guianensis, 
526 

Pecopteris pluckeneti, 144 

Pelargonium domesticum, fluorescence in 
roots of, 6 

Pellionia daveauana, fluorescence in roots 
of, 4 

Peltigera, 486, 487; canina, 486, 487, 488, 
489; f. innovans, 489; var. rufescens, 
487, 489: clizabethae, 489: evansiana, 
486, 487, 489 

Peltigera, experiments on regeneration in, 
486-491 

Peltigera horizontalis, 487, 489; f. zopfii, 
489; lepidophora, 486, 487, 489; micro- 
phylla, 486, 489; Polydactyla, 486, 487, 
489; f. microphylla, 489; praetextata, 
486, 487, 489; rufescens, 487; subcanina, 
489 

Peltogyne venosa, 388 

Penicillium, 608 

Peperomia, 290; alata, 290; collocata, 275; 
elongata, 290; var. guianensis, 290; gal- 
lioides, 275; glabella var. melanostigma, 
290; macrostachya, 290; magnoliaefolia, 
291; maguirei, 291; obtusifolia, 275, 291; 
paniculata, 291, 292; pellucida, 292; 
quadrifolia, 275; reflera, 275; rotundi- 
folia, 292; serpens, 292; tafelbergensis, 
292 

Pera bicolor, 403; glabrata, 403, 410; 
schomburgkiana, 403 

Perama dichotoma, 580; galioides, 580; 
hirsuta, 580 

Perezia nudicaulis, 281 

Peristeria pendula, 224 

Peritassa granulata, 510 

Persea benthamiana, 308; sp., 317 

Pe schie ra, 559 

Petasites palmatus, 271 

Petrea bracteata, 563; macrostachya, 563 

Petunia hybrida, fluorescence in roots of, 7 

Phainantha, 539; laxiflora, 539 

Pharus latifolius, 91; parvifolius, 91 

Phascum cuspidatum, 597 

Phaseolus aureus, fluorescence in roots of, 
» 


Phaseolus campestris, 395 
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Phegopteris polypodioides, 234 

Philodendron broadwayi, 637; cyclops, 
637; demerarae, 637; laciniatum, 637; 
nobile, 638 

Philodendron scandens, fluorescence in roots 
of, 3 

Philodendron surinamense, 638 

Phleum pratense, fluorescence in roots of, 
3, 12, 13; fluorescence of extract of roots 
of, 10 

Phoebe mexicana, 276 

Phoradendron crassifolium, 300, 301; cris- 
pum, 276; fanshawei, 300 

Phoradendron, Fendlerianae, 300 

Phoradendron fendlerianum, 300; jenmani, 
300 

Phoradendron, Paradoxae, 300 

Phoradendron racemosum, 300; zuloagae, 
301 

Phryganocydia corymbosa, 667 

Pithirusa adunca, 301; angulata, 301; 
guyanensis, 301; micrantha, 302; mone- 
taria, 302; myrsinites, 302; paniculata, 
801; phaeocladus, 301; pyrifolia, 300, 
301; sandwithii, 302; santaremensis, 
301; savannarum, 301, 302; squamulosa, 
301; theobromae, 301 

Phyllanthus guyanensis, 400 

Phyllogonium fulgens, 66 

Phyllostachys castillonis, fluorescence in 
roots of, 3 

Phyllosticta, 176; epichloes, 176 

Physarum compressum, 60 

Physical analysis of the opening and closing 
movements of the lobes of Venus’ fly- 
trap, 22-44 

Physostoma, 133, 135, 137, 143; elegans, 
137, 138, 145; winchellii, 134-137, 138, 
144, 145 

Physurus santensis, 214 

Phytolacca rivinoides, 305 

Phytomonas tumefaciens, 45 

Picea glauca, 266, 268; mariana, 266, 268 

Picramnia macrostachys, 397; sp., 397 

Pilosium chlorophyllum, 66 

Pinguicula moranensis, 280; vulgaris, 267, 
270 

Pinus, 158; echinata, 584; occidentalis, 
352 

Pinus strobus, 266, 268, 483; fluorescence 
in roots of, 2 

Piper, 286; adenandrum, 286; aduncum, 
286; aequale, 286; amalago, 275; arbor- 
eum, 287; augustum, 287; caparonum, 
287; citrifolium, 287; demeraranum, 
287; glabrescens var. caparonum, 287; 
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gleasonii, 287, 288; hostmannianum, 288; 
maguirei, 289; marginatum, 289; sara- 
maccanum, 288; subcitrifoliwm, 275; 
submelanostictum var. amelanostictum, 
289; wachenheimii, 289 

Pisonia glabra, 305; olfersiana, 305; sali- 
cifolia, 305 

Pistia stratiotes, 638 

Pisum, fluorescence in roots of, 9, 12 

Pisum sativum, fluorescence in roots of, 5, 
12, 13; fluorescence of extract of roots 
of, 10 

Pitcairnia funckiana, 206; maidifolia, 206; 
nuda, 206 

Pithecellobium, 386; (Abarema), 386 

Pithecellobium acacioides, 387 

Pithecellobium (Arthrosamanea), 387 

Pithecellobium cauliflorum, 386 

Pithecellobium (Chloroleucon), 387; (Co- 
joba), 387 

Pithecellobium corymbosum, 387; gong- 
grijpii, 387; huberi, 386; latifolium, 386; 
mangense, 387; parvifolium, 387; sp., 
387; villiferum, 386 

Pithecellobium (Zygia), 386 

Pityrogramma calomelanos, 75 

PLAGER, HinpeGAarD: A seareh for virus 
inhibitors among soil ActindOmycetes an- 
tagonistic to bacteriophages, 256 

Plant explorations in Guiana in 1944, 
chiefly to the Tafelberg and the F aieteur 
Plateau—I, 56-115; IJ, 180-230; III, 
286-323; IV, 374-438; V, 523-580; VI, 
633-671 

Plantago, 500; aristata, 234 

Plantago lanceolata, fluorescence in roots 
of, 8 

Plantago major, fluorescence in roots of, 8 

Platonia insignis, 438 

Plethedon cinereus, 582 

Pleurothallis blaisdellii, 215; grobyi, 215; 
hitcheockii, 215; leptopetala, 215; rus- 
cifolia, 216; stenopetala, 216 

Pleurotus griseus, 502, 507, 509 

Plinia, 534; dussei, 534 

Poa complessa, 268; fluorescence in roots 
of, 3 

Poa cuspidata, 582; glauca, 268; interior, 
268; palustris, 268 

Poa pratensis, 268; fluorescence in roots 
of, 3 

Poa trivialis, fluorescence in roots of, 3 

Podocarpus, 154, 160, 470, 481, 482 

Poecilandra retusa, 644 

Pogonophora schomburgkiana, 404;  f. 
elliptica, 405; f. longifolia, 405 
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Pollen grain characters of certain Cac- 
taceae, 516-522 

Pollen tube of Tarus cuspidata, 160 

Polybotrya cordata, 71 

Polycynus surinamensis, 224, 226 

Polygala adenophora, 398; appressa, 399; 
longicaulis, 399; mollis, 399; pauciflora, 
583 

Polygala polygama, fluorescence in roots 
of, 6 

Polyaala variabilis, 399 

Polygonum cilinode, 269; convolvulus, 269; 
lapathifolium, 269; mexicanum, 276 

Polylychnis, 668, essequibensis, 667, 668 

Polyploidation, 443 

Polypodium articulatum, 76; aureum, 76; 

8; caceresii, 76; ciliatum, 


, ’ 


brasilic nse, ? 
76; flagellare, 76; fraxini- 


76: duale, 


folium, 76; lycopodioides, 77; var. sali- 


cifolium, 76, 77: mollissimum, 77; na- 


num, 77; 


panorense, 77; percussum, 77; 

persicariifolium, 77; phyllitidis, 77; plu 

mula, 77; polypodioides var. burchellii, 

77; repens, 77; sp., 78; squamulosum, 

77; surinamense, 77; taenifolium, 77; 
taxifolum, 77; tectum, 78; triseriale, 
78; virginianum, 267 

Polyporus albogilvus, 61; biformis, 502, 
509; corrosus, 61; fulvocinereus, 61; 
licnoides, 62 

Polustachya luteola, 222 

Polystichum acrostichoides, fluorescence in 
roots of, 2, 12, 13 

Polystroma fernandezii, 63 

Polytaenium, 67, 76: brasilianum, 76: 
cayennense, 76 

Populus deltoides, 266; tremuloides, 269 

Poria corticola, 502-511; tenwis, 502, 507, 
509 

Portulaca puosa, 306 

Posoque ria longiflora, 570 

Potamoganos microcalyzx, 663 

Potarophytum riparium, 204 

Potentilla, 444; fruticosa, 266, 269; mon- 
spelie nsis, 269 

Potentilla simplex var. typica, fluorescence 
in roots of, 5 

Potentilla tridentata, 269 

Pourouma guianensis, 299 

Poute ria Sp., 410 

Prenanthes autumnalis, 234; virgatum, 234 


) 


Prestonia acutifolia, 556; marginata, 


556; 


perplexa, 556; surinamensis, 556 
Primula intercedens, 270: kewensis, 498; 
mistassinica, 270; spp., 267 


Prionostemma aspera, 409 


a 
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Proembryo and early embryogeny in Taxus 
cuspidata, 469-485 

Proceedings of the Club, 231-233, 440-445, 
573, 574 

Proliferating orchid embryos, 358-373 

Protium attenuatum, 643; icicariba, 645; 
heptaphyllum var. brasiliense, 643; 
pullei, 643; trifoliolatum, 643 

Prunus maritima, 584 

Pscadocolymma, 670 

Psedera sp., 584 

Pseudopaegma oligoneuron, 667 

Pseudotsuga, 469 

Psidium aromaticum, 538; ovatifolium, 
538; var. glabrum, 538; parviflorum, 
538; var. saramaccense, 537; spp., 529 

Psittacanthus cucullaris, 302; lasianthus, 
302 

Psychotria, 579; astrellantha, 576; barbi- 
flora, 576; bostrychothyrsus, 578; capi- 


tata, 576: chionantha, 576: chlorantha, 


576; crocochlamys, 575; cuspidata, 577; 
dichotoma, 577; erecta, 577; fockeana, 
577; hoffmannseggiana, 578; inundata, 
576; involucrata, 578; kaieteurensis, 577; 
lupulina, 577; maguirei, 578; mapouria, 
578; officinalis, 578, 671; patens, 578; 
racemosa, 579 

Psychotria subg. Mapouria, 578 

Psychotria uliginosa, 579 

Pteridium latiusculum, fluorescence in roots 
of, 2, 12, 13 

Pteridophyta of Guiana, 66-79 

Pteris altissima, 75; kunzeana, 75; pun- 
gens, 75 

Pterocarpus santalinoides, 394; sp., 553 

Pterolepis, 544; glomerata, 544 

Pterozonium, 75 

Puccinia coronata, 493; dispersa, 493; 
graminis, 492, 493; graminis tritici, 493, 
494; simplex, 493; sorghi, 493; triticina, 
492, 493 

Pyrola elliptica, 270; secunda, 270 

Pyxidantiera barbulata, 582, 583 


Qualea albiflora, 644 

QYuassia amara, 396 

Quapoia bracteolata, 433 

Quercus, 499, 500; alba, 584; coccinea, 
584; ilicifolia, 584; marylandica, 584; 
prinus, 584; stellata, 584; velutina, 584 


Raddiella, 89; malmeana, 89; nana, 89; 
truncata, 89, 90 

Rafinesque ’s names for the Characeae, 282- 
285 


Rana sylvatica var. cantabrigensis, 266 
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Randia armata, 570 

Ranunculus bulbosus, fluorescence in roots 
of, 5 

Ranunculus ficaria, 582 

Rapatea linearis, 204; paludosa, 204; var. 
paludosa, 204; var. sessiliflora, 204; 
xiphoidea, 204 

Raphano-Brassica, 498 

Raphanus sativus, fluorescence in roots of, 


+) 
Recordoxylon amazonicum, 391 
REESE, ELwyNn T.: The black Aspergilli in 
relation to cellulosic substrata, 604 
Regeneration in Peliigera, 486-491; in the 
megagametophyte of Zamia floridana, 
597-603 
Reimarochloa acuta, 82 
Renealmia monosperma, 210; occidentalis, 
210; pedicellaris, 210; sp., 210 
Report of the Field Committee, 233 
Research Fund, the Mary S. Andrews, 585 
Retiniphyllum laxiflorum, 571; maguirei, 
571; schomburgkii, 571 
Reviews: Blasdale, Walter C: The eulti- 
vated species of Primula, 672 
Campbell, D. H.: Origins of the flora 
of California, 119, 120 
Ross-Craig, Stella: Drawings of British 
Plants, Part I, II, 672, 673 
Smith, Alexander H.: North American 
species of Mycena, 117-119 
Sowter, F. A. (ed.): Transactions of the 
British Bryological Society, 445 
Wiggins, Ira L.: Origins of the flora 
of California, 119, 120 
Rhabdadenia biflora, 557 
Rhabdodendron amazonicum, 396, 397; 
arirambae, 397; crassipes, 396, 397; 
duckei, 397; qardnerianum, 396; longi- 
folium, 397; macrophyllum, 396; syl- 
vestre, 397 
Rhacodiscus, 669, 670; calycinus, 669, 670: 
secundus, 670 
Rhamnus capreaefolia, 277 
Rheedia acuminata, 437; benthamiana, 
437; floribunda, 437, 438; kappleri, 438; 
lateriflora, 437 ; macrophylla, 437 ; marti- 
nii, 426, 427, 437, 438 
Rheedia sect. Verticillaria, 438 
Rheedia virens, 437, 438 
Rhein, ‘‘eassic acid’’ identified as, 581 
Rheum officinale, 581 
Rhizocarpon geographicum, growth of, 
116, 177 
Rhodobryum beyrichianum, 66 
Rhodospatha latifolia, 638; spruceana, 638 
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Rhoeo discolor, fluorescence in roots of, 4 

Rhus copallina, fluorescence in roots of, 6 

Rhus glabra, 234 

Rhyncholacis macrocarpa, 383 

Rhynchospora, 91; arenicola, 93; barbata, 
93; cephalotes, 93; comata, 94; curvula, 
94; cyperoides, 94; filiformis var. lati- 
folia, 94; graminea, 94; longispicata, 
94; microcephala, 234; pilosa, 93; ri- 
paria, 94; tenella, 94; tenuis, 94; var. 
maritima, 94 

Rhytiglossa, 670; cayennensis, 670, 67 

Ribes glandulosum, 268, 269; oxyacan- 
thoides, 269; spp., 266; triste, 269 

RicKETT, Haroup WILLIAM: Citation of 
botanical references, 166. Citation of 
authors’ names in taxonomy, 172. 
| Notes, 673.] [Review], 672. The no- 
menclature of hybrids, 496 

Rinorea flavescens, 526, 527; macrocarpa, 
526; pubiflora, 527; riana, 527; sp., 527 

RosBBiIns, WILLIAM Jacos: Synergism be- 
tween some antibacterial substances, 502 

Roentgenia sordida, 664 

RoGcers, DonaALD P.: A comparison of evolu- 
tionary tendencies in plants, fungi, and 
dnimals [abstr.], 442. Minutes of the 
meeting. .. ., 441-445 

Rollinia exsucca, 641 

Rondeletia laniflora, 280 

Roots, fluorescing substances in, 1-17 

Root-tip and apical bud chromosomes of 
Medeola, difference in form and reaction 
to eold in, 250-255 

Rosa acicularis, 266, 270 

Rosaceae subfam. Chrysobalanoides, 317 

Ross-Craig, Stella: Drawings of British 
plants [review], 672 

Rostellularia, 670 

Rouliniella, 560, 561; guianensis, 560 

Roupala borealis, 276 

Rourea frutescens, 642; surinamensis, 642 

ROYEN, G. VAN: Podostemaceae [of Guia- 
na], 382 

Rubus, 444, 498; adenotrichos, 276; macro- 
gongylus, 276; pubescens, 269; rosaefo- 
lius, 276; strigosus, 266, 269 

Rudgea cornifolia, 579; cornigera, 579; 
fimbriata, 579; graciliflora, 579; host- 
manniana, 579 

Ruellia, 668, 669; alba, 668, 669; hygro- 
phila, 668, 669; ochroleuca, 668, 669; 
tetragona, 668, 669 

Rules for citation, 166-171 

Rumex acetosella, fluorescence in roots of, 
4,9 











































Rumex mexicanus, 269 
Rust fungi, oversummering and overwinter- 
ing of, 492-495 


Sabice a as pe ra, 569; glabre SCENS, 569 
Saccoloma inaequale, 73 


Sacoglottis gquianensis, 523; var. dolicho 


~<oe 


carpa, 223 


Sagittaria, 235; lancifolia, 81; latifolia, 


0 


Sagotia, 404, 405; racemosa, 404; tafel- 
bergii, 404 

Salacia amplectens, 409 

Salacia, group Ellipticae, 410 

Salacia impressifolia, 410; juruina, 410; 
kanukuensis, 409; multiflora, 409; sp., 
410 

Salix bebbiana, 266, 269: discolor var. lati- 
folia, 179; fuscata, 179; gracilis, 178, 
180-184: var. rosmarinoides, 184, 185; 
var. textoris, 181, 184; grisea, 184; hu- 
milis, 79: interior, 184; lucida, 184; 
nigra, 184; petiolaris, 178-187 

Salix petiolaris, J. E. Smith: American, 
not British, 178—187 

Salix petiolaris var. angustifolia, 185; var. 
gracilis, 185; rosmarinifolia, 179, 184 

Salpinga, 542 

Salvador (El), plants of, 272-281 

Salvia carlsonae, 280; karwinskii, 280; 
shannoni, 280 

Sambucus canadensis, fluorescence in roots 
of, 8 

Sambucus pubens, 266, 270; racemosa, 234 

SanpwitnH, N. Y.: Bignoniaceae [of Gui- 
ana], 662. Ebenaceae [of Guiana], 654 

Sandwithia, 404 

Sanguinaria canadensis, 582 

Sanicula liberta, 279 

Santo Domingo, Ekman in, 444, 445 

Sapodilla, 207 

Sarcina lutea, 502, 504, 505, 508 

Sarcostemma clusum, 280 

Satyria, 652, 653; carnosiflora, 652, 653; 
maguirei, 650-652 


Saurauia kegeliana, 2 





; subalpina, 278 

Sauvagesia amoena, 648; erecta, 648; ro- 
raimensis, 648; sprengelii, 648 

Saxegothaea, 151, 470, 481, 482 

Sazifraga sarmentosa, fluorescence in roots 
of, 5 

Sazifraga virginiensis, 267, 269, 582 

Sazo-fridericia regalis, 204 

Scaphygloiiis vioiacea, 22 

ScHatz, ALBERT: A search for virus in- 

hibitors among soil Actinomycetes antag- 

onistic to bacteriophages, 256 
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Schizaea, 67; elegans var. flabellum, 79; 
incurvata, 79; pusilla, 23 

Schizophyllum commune, 63 

Schlegelia spruceana, 667 

Schoenus maritimus, 99 

Schradera, 569; polycephala, 569; surina- 
mensis, 569 

Sciadopitys, 482 

Scirpus caespitosus, 268; cubensis, 92; 
cyperinus, 268; micranthus, 92 

Scleria, 100, 101; arundinacea, 99; lieb 


mannii, 99; macrogyne, 99; martii, 99; 


’ 


99 


micrococca, 99: mitis, 99: nitida, 234: 
pterota, 99; var. melaleuca, 99; secans, 
100: violacea, 99 

Search for virus inhibitors amongst soil 
Actinomycetes antagonistic to  bacteri- 
ophages, 256-264 

SEAVER, FreD JAY: Fungi [of Guiana], 60 

Sebastiana, 407: corniculata, 406, 407; li- 
nearifolia, 407 

Secale cereale, 371; fluorescence in roots 
of, 3 

Securidaca diversifolia, 399; paniculata, 
399; var. lasiocarpa, 399; uniflora, 399 

Sedum, 500; ternatum, 582 

Seeds, effect of age and storage conditions 
upon ,vermination and yield of, 441, 442 

Seeds, fossil, 131-146 

Seeds of Magnoliaceae, 342 

Selaginella dendricola, 80; epirrhizos, 79; 
flagellata, 80 

Selaginella kraussiana, fluorescence in roots 
of, 2 

Selaginella mazaruniensis, 80; parkeri, 80; 
pedata, 79; potaroensis, 80; producta, 
80: revoluta, 80; tuberculata, 80; val 
de pilosa, SU 

Sematophyllum subsimplex, 66 

Senecio arborescens, 280; chinotegensis, 
281; petasioides, 281; serraquitchensis, 
281; thomasii, 281; tomentosus, 584 

Septoria cynodontis, 175; swertiae, 175, 
176 

Sequoia, 158, 440, 470 

Sequoiadendron, 158, 470, 481, 482 

Setaria geniculata, 89 

Shapes of cells, 232, 233 

Sheeting, activity of Aspergilli on, 622, 624 

Sigmatostalix amazonica, 228 

Silene pennsylvanica, 584 

Silva of North America, 673 

Simaba alata, 397, 398; crustacea, 398; 
guianensis, 298; mononhylla, 39%: ml ti- 
jiora, 398 

Simaruba amara var. opaca, 398; var. ty- 
pica, 398 
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SINGER, ROLF: [review], 117 

Sipanea ovalifolia, 568; pratensis, 568 

Siparuna decipiens, 642; guianensis, 642; 
sp., 642; sprucet, 642 

Siphanthera capitata, 538; hostmannii, 
538; jenmani, 538 

Siphula fastigiata, 63 

Sisyrinchium, 444 

Sisyrinchium graminoides, fluorescence in 
roots of, 4 

Siu, R. G. H.: The black Aspergilli in rela- 
tion to cellulosic substrata, 604 

SMALL, JOHN A.: [Report of the Field 
Committee, 233.] [Report of] The Local 


Flora Committee, 233 

Smilacina fleruosa, 275; paniculata, 275; 
stellata, 584 

Smilax cumanensis, 208; cuspidata, 209; 
floribunda, 208 

Smilax glauca, fluorescence in roots of, 4 

Smilax jalapensis, 275; kunthii, 208; 
schomburgkiana, 208; spp., 208, 209; 
syphilitica, 209 

SMITH, ALBERT CHARLES: Hippocrateaceae 
[of Guiana], 409. Myristicaceae [of 
Guiana], 307 

Smith, Alexander H.: North American spe- 
cies of Mycena [review], 117 

SmitH, LyMAN B.: Bromeliaceae [of Gui- 
ana], 205 

Sobralia liliastrum, 214; spp., 214 

Solanum hostmanni, 656; jamaicense, 656; 
laetum, 655; paludosum, 656; rubigino- 
sum, 656; rugosum, 655; scandens, 655; 
var. laetum, 655; sempervirens, 655; 
stramoniifolium, 656; subinerme, 656; 
surinamense, 655 

Solanum tuberosum, fluorescence in roots 
of, 7 

Solidago canadensis, 498; hispida, 270; 
junceus, 270 

Solidago rugosa, fluorescence in roots of, 8 

Solidago sempervirens var. mexicana, flu- 
orescence in roots of, 8 

Solidago serotina, 498; var. gigantea, 498; 
uliginosa, 270 

Some cutinized seed membranes from the 
coal-bearing rocks of Michigan, 131-146 

Some new or interesting fungi, 175-177 

Sorbus americanus, 234; subvestita, 266, 
269 

Sorghum vulgare, fluorescence in roots of, 
3 

Spachea clegans, 525 

Sparganiu me e€uTYyCarpUMm, fluorescence in 

roots of, 3 

Spartina townsendii, 498 
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Spathanthus jenmani, 204; wnilateralis, 
205 

Spathiphyllum cannaefolium, 638 

Spathycarpa, 636 

Spermatites, 133, 142, 146; cylix, 136, 144, 
145, 146; globosus, 136, 144, 146; reti- 
culatus, 136, 142, 143, 144, 146 

Sphagnum, 639; macrophyllum, 234; palus- 
tre, 64 

Sphenopteris obtusiloba, 132; sp., 132 

Sphyrospermum majus, 653 

Spiraea alba, 266, 269 

Spirotropis longifolia, 393 

Spondias sp., 636 

Sporobolus indicus, 82 

Stachytarpheta cayennensis, 563; frantzii, 
280; jamaicensis, 563 

STANDLEY, PAUL CARPENTER: Moraceae [of 
Guiana], 293. Rubiaceae [of Guiana], 
564 

Stanhopea grandiflora, 226 

Stapelia variegata, fluorescence in roots of, 
7 

Staphylococcus aureus, 259, 502-510 

STEERE, WILLIAM CAMPBELL: [review], 445 

Stegiolepis angustata, 205; ferruginea, 205 

Steirachne diandra, 81 

Stelis argentata, 214; drosophila, 215 

Stellaria cuspidata, 276; longifolia, 269 

Stellaria media, fluorescence in roots of, 4 

Stemmadenia, 557; cerea, 557; donnell- 
smithii, 279; grandiflora, 558; lagunae, 
557 

Stemonacanthus, 668 

Stenospermatum spruceanum, 638 

Stereum decolorans, 63; hydrophorum, 63 

STERLING, CLARENCE: Gametophyte devel- 
opment in Taxus cuspidata, 147. Pro- 
embryo and early embryogeny in Tarus 
cuspidata, 469 

STEYERMARK, JULIAN A.: Lentibulariaceae 
[of Guiana], 657 

Stigmaria, 132 

Stigmatophyllon convolvulifolium, 525; 
fulgens, 525 

Stirps, 119 

Stizophyllum sp., 665 

Storage of seeds, effect of upon germina- 
tion and yield, 441, 442 

Strempelia fimbriata, 579 

Streptogyne crinita, 81 

Streptopus amplexifolius, 234; roseus, 234, 
582 

Slropidstyles “modlatu, 254 

Struthanthus aduneus, 301; densiflorus, 
276; dichotrianthus, 303; phaeocladus, 
301 
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STUHLMAN, Oto Jr.: A physical analysis 
of the opening and closing movements of 
the lobes of Venus’ fly-trap, 22-44 

Stylosanthes viscosa, 395 

Styrax americana, fluorescence in roots of, 
7 


Styrax guianensis, 655; polyneurus, 279 


Svenhedinia, 356: minor, 355 


; truncata, 

Svenson, HENRY KNUTE: Cyperaceae [of 
Guiana], 91 

SWALLEN, JASON R.: Gramineae [of Gui 
anal, 81 

Swamy, B. G. F.: The embryology of Epi 
dendrum prismatocarpum, 245 

Swart, J. J.: Burseraceae [of Guiana], 
43 

Swartzia arborescens, 392; benthamiana, 
391; brachyrhachis f. glabrata, 392; var. 


snethlageae, 392; eriocarpa, 392; grandi 


flora var. leiogyne, 392; recurva, 392; 
remiger, 392; remigifer, 392 

Swertia sp., 175, 176 

S ymphonia globulife ra, 438 

Synergism between some antibacterial sub- 
stances, 502 511 

Syngonanthus biformis, 200; gracilis, 200, 
201; guianensis, 201; savannarum, 202; 
simplex, 202; surinamensis, 202, 203; tri 
costatus, 203; umbellatus, 203 


Syngonium ternatum, 638 


Syngramma, 75: Sp., 4o 


Syrrhopodon leprieurti, 65; prolife r, 65 


Tabebuia capitata, 666; insignis, 666; ipe, 


666; longipes, 417; roraimae, 666; 


serra 
iifolia, 606; sp., 666; ste nocalyxz, 656; 
subtilis, 666 

Tabernaemontana, 559: albescens, 558; al 


biflora, 558; apoda, 559; arcuata, 559; 
attenuata, 558; flavicans, 557: hetero 
phylla, 558; psychotrifolia, 559; schippii, 
559; tetrastachya, 558; undulata, 558; 
versicolor, 559 

Tachigalia paniculata, 391; pubiflora, 391 

Tafelberg, plant explorations to in 1944, 
56-115, 180-230, 286-323, 374—438, 523- 
580, 633-671 

Talauma, 344, 353, 354; dodecapetala, 335, 
340, 341, 342, 355, 356; minor, 336, 338, 
342, 355, 357 


Talauma, morphology of, 335-344 
] g) 





Talauma mutabilis var. splendens, 348 ; er- 
biculata, 355; plumieri, 355, 356; splen- 
dens, 3848; truncata, 336, 355, 357 

Talisia elephantipes, 411; hemidasya, 411 


Tapira guianensis, 655 
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Taraxacum palustris, 27 

Tassadia, 561; propinqua, 561 

Taxodium, 148, 481 

Taxonomic and cytological notes on the an 
nual species of Helianthus, 512-515 

Taxus, 147, 149, 157, 162, 163; baccata, 
149, 161, 474, 481-483 

Taxus canadensis, 149, 161; fluorescence in 
roots of, 2 

Taxus cuspidata, development of gameto- 
phytes of, 147-165; proembryo and early 
embryogeny of, 469-485 

Taxus wallichiana, 474, 482 

Tectaria plantaginea, 71; trifoliata, 71 

23 


35 
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Telaranea nematodes, 

Terminalia, 300; amazonia, 651; obovata, 
651; oliveri, 651; quintalata, 649, 650; 
sp., 409 

Ternstroemia, 412: browniana, 413; can- 
dolleana, 413; circumscissilis, 412, 413; 
dentata, 413, 414; punctata, 413; schom- 
burgkiana, 413; verticillata, 414 

Tetraclinis, 162, 470 

Tetrapteris acutifolia, 524; fimbripetala, 
524; squarrosa, 524 

Thalia geniculata, 211 

Thalictrum sp., 269 

Thamnomyce s chamissonis, 61 

Thibaudia nutans, 653; ulei, 653 

THIRUMALACHAR, M. J.: Some new or in- 
teresting fungi, 175 

THOMSON, JOHN W., JR.: 
upon the regeneration of certain species 
of Peltigera; and their relation to the 
taxonomy of this genus, 486 


Experiments 


Thucdium acuminatum, 66 

Thuja occidentalis, 266, 268 

Thurnia sphaerocephala, 208 

Thyrsacanthus schomburgkianus, 669 

Thyrsodium dasytrichum, 408; schomburg- 
kianum, 408 

Tibouchina, 544; aspera, 544 

Tillandsia bulbosa, 207: leiboldiana, 275; 
triticea, 307 

Tiparvia guianensis, 409 

Tithonia, 515; rotundifolia, 514; speciosa, 
515 

Tobacco, origin of oriental type of, 51-55 

Tococa aristata, 549; desiliens, 549; nitens, 
549 

T oly pe lla, 282, 283, 284 

Tonina pluviatilis, 203 

Tontelea richardi, 410 

Torrey Botanical Club, list of members of, 
March 2, 1948, 446-449; Proceedings of, 
231-233, 440--445,. 673, 674 
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Torreya, 116-120, 231-236, 439-445, 582- 
585, 672-674 

Torreya, 147, 148, 151, 154, 157, 160, 162, 
481, 482; nucifera, 482 

Toulicia elliptica, 411, 412; patentinervis, 
412; pulvinata, 412; sp., 411, 553 

Tovomita, 432, 433; brasiliensis, 433; bre- 
vistamii va, 433, 436; calodictyos, 433, 
434; cephalostigma, 434; divaricata, 
434, 435; fanshawei, 434, 435, 436; 
grata, 437; obovata, 437; schomburgkii, 
436, 437; tenuiflora, 437 

Trace elements, MeCollum-Pratt Fund for 
the study of, 585 

Tradescantia, 500; geniculata, 203 

Tradescantia reflexa, fluorescence in roots 
of, 4 

Tragia, 403; corniculata, 406 

Tragopogon pratensis, 585 

Trametes serpens, 509 

Transactions of the British Bryological 
Society | review a 445 

Trattinickia burserifolia, 643 

Trema micrantha, 293 

Trichachne insularis, 82 

Trichanthera gigantea, 667 

Trichaptum trichomallum, 62 

Trichilia acariaeantha, 644; subsessilifolia, 
643 

T richode rma, 259 

Trichomanes ankersii, 69; anomalum, 67; 
arbusculum, 68; botryoides, 68; cellulo- 
sum, 68; cordifolium, 68; cristatum, 68, 
69; elegans, 68; hookeri, 68; host- 
marnianum, 68; hymenophylloides, 68; 
kraussii, 68; pedicellatum, 68; piloswm, 
69; pinnatum, 69; rigidum, 69; triae- 
num, 69: trollii, 69: tuerckheimii, 69; 
vittaria, 69 

Trichosteleum papillosum, 66 

Trientalis americana, 270 

Trifolium dubiwm, 584 

Trifolium hybridum, fluorescence in roots 
of, 5 

Trifolium incarnatum, 584 

Trigonia kaieteurensis, 399, 400; micro- 
carpa, 400; villosa, 400 

Trigonocarpolithus, 133, 139; typicus, 134, 
139-141, 143, 145 

Trigonocarpus, 141, 145; parkinsoni, 141 

Trilepis, 91 

Trillium, 250 

Triplaris americana, 305; melaenodendron, 
276; surinamensis, 304 

Tripodandra cumanensis, 276 

Tripsacum, 444 
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Trisetum spicatum, 268 

Triticum sp., fluorescence in roots of, 3, 12, 
13; fluorescence of extract of roots of, 
10 

Triumfetta dumetorum, 278 

Trollius laxus, 582 

Tropaeolum majus, fluorescence in roots of, 
6 

Tsuga canadensis, flnorescence in roots of, 


9 


Tumor tissue, effect of extracts of, 48; 
growth-promoting action of, 45-50 

Turnera glaziovii, 527 

Tussacia rupestris, 566 

Typha domingensis, 81; latifolia, 234; trua- 
illensis, 275 


Uncaria guianensis, 566 

Unonopsis glaucopetala, 640; guatterioides, 
640 

Urospatha sagittifolia, 638 

Usnea, 486, 490 

Utricularia, 658; adpressa, 661; alutacea, 
658; amethystina, 658; f. alutacea, 658; 
angustifolia, 658; calycifida, 660; hirtel- 
la, 659; humboldtii, 658; juneea f. vir- 
gatula, 661; kaieteurensis, 658, 659; 
longeciliata, 659; longifolia, 660; ma- 
guirei, 659, 660; nelumbifolia, 660; 
peckii, 660; peltata, 661; reniformis, 
660: rubricaulis, 660, 661; subulata, 
661; f. cleistogama, 662; virgatula, 661 


Vaccinium, 499, 500; canadense, 270; oxy- 
coccus, 234, 583; pennsylvanicum, 270, 
584; var. myrtilloides, 270; poasanum, 
279; sv., 266; snathulatum, 654; sub 
crenulatum, 652, 654 

Vanda tricolor, 358; proliferating embryos 
of, 358-364, 366-368, 372 

Vanilla pompona, 213; wrightii, 213 

Viburnum alnifolium, 234; guatemalense, 
281 

Viguiera, 515 

Vinea rosea, 45 

Viola, 444, 498, 499; adunca, 270; arvensis, 
499; incognita, 266, 270 

Viola papilionacea, fluorescence in roots of, 
6 

Viola rostrata, 583 

Viola tricolor, 499; fluorescence in roots of, 
6, 9 

Virola sebifera, 307; surinamensis, 307 

Virus inhibitors, search for, 256—264 

Vismia angusta, 417; confertiflora, 417; 

macrophylla, 417; rufescens, 418 
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Vitex 


flora, 563 


: stahelii, 563: tri- 


compressa, 563 


Vitis aestivalis, fluorescence in roots of, 6 

Vittaria filifolia, 75; lineata, 76: remota, 
76 

Vochysia te traphylla, 644 

Vriesia longibracteata, 207; procera, 207; 


splendens, 207 ; viridiflora, 207 


Waldsteinia fragarioides, 234 
Wallenia laurifolia, 35: 
Weddelina squamulosa, 382 
West Indian 
and systematics of, 335-357 
WuHitr, W. LAWRENCE: The black 
gilli in relation to cellulosic substrata, 
604 


Magnoliaceae, morphology 
Asper 


148, 
Wiggins, Ira L.: 


151, 162 

Origins of the flora of 
California | review], 119 

Wor, Freperick A.: The origin of tobac- 
co of the oriental type, 51 

Wotr, FrepericK T.: The origin of tobac- 
co of the oriental type, 51 

Woop, R. D.: On Rafinesque’s names for 
the Characeae, 282 


Wooparp, T. M. Jr.: 


Widdringtonia, 


Difference in form 


and reaction to cold in root-tip and api- 


cal bud chromosomes of Medeola, 250 
W oodsia ilvensis, 267 
Woopson, Ropert E., Jr.: 


lof Guiana], 553 


Apocynaceae 
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Wullschlagelia calcarata, 214 


Niphidium coeruleum, 209 

Xylaria cubensis, 61; dendroidea, 61, 62; 
grammica, 61; guianensis, 61; multiplex, 
61; sp., 61 

Xylopia amazonica, 640 

Xylosma flexuosum, 278 

Xyris, 95, 192; americana, 193; conno- 
sepala, 639, 640; dolichosperma, 638; fi- 
liscapa, 640; glabrata, 639; guianensis, 
639, 640; longiceps, 639; paraensis, 639; 


spathacea, 639; subuniflora, 640; suri- 


namensis, 639: uleana, 639 

YUNCKER, T. G.: 
286 

Yuyba, 104; dakamana, 106, 108, 110; es- 
sequiboensis, 106, 108, 111; maguirei, 
106, 107; stahelii, 106, 109 


Piperacae [of Guiana], 


Zamia floriana, fluorescence in roots of, 2, 
9; regeneration in the megagametophyte 
of, 597-603 

Zea mays, fluorescence in roots of, 
and evolution of, 443, 444 

Zeist, W. 
642 

Zinowiewia rubra, 277 

Zschokkea, 559 

Zygocactus truncatus, fluorescence in roots 
of, 7 


; origin 


VAN: Connaraceae [of Guiana], 
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TRIARCH 


Fine Microscope Slides For Critical Botanists 


Triarch is ready to serve you with a complete stock of prepared 
microscope slides for all branches of botany. Before adding to 
your teaching collection, consider these advantages offered by 
Triarch exclusively : 


| 
1. Accurate, dependable service, and one price to all | 
patrons. | 
i 
| 
| 


2. Most slides stained in Triarch Quadruple combination 
of safranin, crystal violet, fast green and gold orange,— 
unexcelled for comparative differentiation of all types 
of plant tissues. 

Expert help in choosing the plants or plant structures 
most suitable for your teaching problem. Additional 
information on our technics will be furnished free to 
any patron. 

A labeled stock of more than 40,000 popular slides ready 
for immediate shipment, and hundreds of special items 
ready to be made up for your advanced courses. 


* * * 


TRIARCH SLIDES ARE USED IN EVERY STATE 
AND TERRITORY IN THE UNITED STATES, 
IN EVERY PROVINCE IN CANADA, AND 
IN SIXTEEN FOREIGN COUNTRIES, 

BY MORE THAN SIX HUNDRED 
PATRONS. 


* * *« 
Our new 1945 catalog, No. 7, is now being distributed. 


If you have not received your copy, write to: 


GEO. H. CONANT 


Triarch Botanical Products 
Ripon, Wisconsin 
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Ldecgnet EXCLUSIVELY 
“For MICROSCOPE WLUMINATION! 


New SPENCER No. 735 LAMP 
——_ 


Here is the illuminator for advanced microscopy you 
knew was bound to come . . . with convenient precise 
controls for critical adjustment . . . with essential optical 
and mechanical qualities to complement a fine microscope. 


COOLER OPERATION. Sturdy die-cast housing dissipates heat. 
< CRITICAL FOCUSING FROM EITHER SIDE, Rack & pinion movement. 
NO TRANSFORMER. Lamp operates from 110 volt outlet. 


PRECISION REFLECTOR ADJUSTMENT. 3 
So quick, simple, and accurate. » 


|| RAPID BULB CHANGR. Lamphouse separates. 
Hinged lamp chimney opens to reveal bulb and reflector. 


+PRECISE TILTING. Screw adjustment maintains any ang!c. 
QUALITY OPTICAL SYSTEM: Two pl: ro-convex lens elements. 
TRIS DIAPHRAGM, Kourled ring control. > 
FILTER HOLDER. Choice of single or multiple holder. 


Correct illumination is essential for the 


best results from any microscope objective, American 4 Optical 
“yY 


fece and condenser. Your instrument comPa 
fe es the Spencer No. 735. For further Scientitic aprenay am 
details write Dept. [.74, Beftate 


Manijacdurirs of Je SPENCER 
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